P^Mm'™!''''''n^'''''  '''v'';;.,'.  ^^^ 


'•I'D'- 


IMPERIAL 
YEAR  BOOK 

1913 

FOR  CIRCULATION 

IN  THE  COLONIES 

OVERSEAS  DOMINIONS 

AND  ABROAD 


PUBL/SHED 

ANJVaALLYBY 

/l/fFE'&SONSnP 


20  TUDOR' ST 

LONDON-EC 

ENGLAND 


THE    AUTOCAR    IMPERIAL    YEAR    BOOK    (Advertisements). 


,\ 


'^ 


Want   no   introduction  for  .  .  .  . 


Colonial  Service, 


their  suitability  is  instanced  by  the  increasing  Overseas 
demand. 

CAPERIEINCE  as  one  of  the  largest  exporters  of 
popular  priced  cars  has  given  us  a  thorough  know- 
ledge of  the  exact  type  of  cars  required  for 
various   parts  of  the  world. 

Prices  and  Particulars  of  1913  Models. 
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PRICES 

■s5 

4s 

z 

d.S 

^3- 

Bore  anc 
Stroke 

Engine 
Capacity 

61 

a 
.s 

c 
'c 

Wheel  Bas 

Size  of  Ty 

Chissis  with 
Tyres  and 
F.ve  WheeU 

Complete 
Car  with 
Equipment 

10-12 

4 

11-3 

68x12) 

1744 

3 

bevel 

Bosch  Mag. 

8' 4" 

810  X    90 

2    £215 

£278 

10-12 

4 

11-3 

68x120 

1744 

3 

bevel 

Bosch  Mag. 

8' 4" 

810  X    90 

4    £215 

£290 

12-15 

4 

15-9 

80x120 

2409 

4 

tevel 

Bosch  Mag. 

9'  4i" 

810  X  100 

4-5    £265 

£350 

15-9 

4 

15-9 

80x150 

3012 

4 

bevel 

Bosch  Mag. 
(variable) 

10'  3r 

815  X  105 

5    £300 

£395 

20-1 

4 

2ni 

90x150 

3816 

4 

bevel 

Bosch  Dual 

10'  3i" 

820  X  120 

5    £350 

£455 

25-30 

4 

29 

108x127 

4544 

4 

bevel 

Bosch  Dual 

10' 7" 

880  X  120 

5    £425 

£530 

23 

6 

23-8 

80x120 

3614 

4 

worm 

Bosch  Dual 

10' 6' 

820  X  120 

5    £375 

£480 

Any  type    of   open    or    closed   body    can   be   fitted,  but   the   prices   for  complete  cars  include 

latest  type  flush-sided  Torpedo  Body,  with  Petrol  Tank  in  Scuttle  Dash,  (colour  and  upholstery 

to  choice),  5  Star  Detachable  Wheels,  Cape  Cart  Hood,  Wind  Screen,  Set  of   5   Lamps,  Horn, 

Kit  of  Tools,  Spares,  etc.       Write  for  Catalogue. 

The  Star  Engineering  Co.,  Ltd.,  Wolverhampton. 

London  Depot  and  Showrooms-THE  STAR  MOTOR  AGENCY.  LTD..  24.  25.  &  26,  LONG  ACRE,  W.C. 

Principal  Shippers  for  our  Colonial  Buyers — 

MESSRS.     TOZER,     KEMSLEY    &    FISHER,    LTD.,    84,    FENCHURCH    STREET,    LONDON. 
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Since  the  introduction  of  the  New  Daimler  Engine  the 
Company  have  been  honoured  with  orders  for  more 
than    7,500    Cars,  among   the    Purchasers    being  : 


H.E.H.  The  Duke  of  Sparta. 

H.R.H.  The  Cruwu   Piiucees  of   Swodeu. 

H.R.H.  Primess    lieiuy   of   Biittenberg. 

H.K.H.  The  Gniud  Dueheas  Vladimir. 

H.U.H.  Tlie   JDuke  of   Connaught. 

H.ll.H.  Priute   Arthur   or  Counuuuht. 

H.I.H.  The   Grand  Duke   Michel   Alexaudrovit.Ji 

H.H.   Sarup   Siiiffh  of   Siroiii. 

The  Maharajah  of  Kupurthala. 

The  Maharajah  of  Kooch-Behar. 

TJie  MaharajaJi  of  Lit6iu. 

The  Rajah  of  Dhar. 

Thti  Rajah  of  Barwatii. 


The  Duke  of  Norfolk. 

The  Duthess    of    Betltord. 

The  Duke  of  DevonaJiire. 

The  Duke  of  Hamilton. 

The  Duke  of  PorilauU. 

The  Duke  of  Norlhuiuberland. 

The  Marqueafl  of  Salisbury. 

The  Marque*'-'  of  Batli. 

The  MarQUf^ri  of  Anglesey. 

The  Marquess  of  Graham- 

The  Earl  of  Derby. 

Lady  Caroline    Gordon    Leuuox. 

Lady  Somerset. 

The  Earl  of  Mar    uud   Kellie. 

nie  Karl  of  Mor;iy. 

The  Earl  of  Xorilitsk. 

The  Earl  of  AbtTtlyen. 

The  Ear!  Ferrerr*, 

The  Earl  De    Ui    Warr. 

The  Ear!  of  Claroudoii. 

The  Earl  ot  Sefton. 

Tlie  Earl  of  Crareu. 

Tlie  Earl  of  Orford. 

The  Earl  ol  Lonsdale. 

The  Earl  Browulow. 

The  Karl  of  Bradford. 

Ill*  Earl  of  Dunraven. 

The  Earl  of  Yarborouiflj. 

The  Earl  Cairns. 

Tlie  Earl  of  Londpsbotoush 

The  Karl  of  AiMa^tfr. 

The  Karl  Robertn. 

Thf  Cnnntess  of  DuudonyM. 

The  ("ountees  of  AylesfoNl. 

Lord   Richard  V.   Carendif^Ii 

'ITie  Lord    Porry. 

The  Viscount  Southwell. 

Tlie  Viscount  J4anipdeu. 

The  Viscount  GariuK-k. 

Fxird  Oochruoe. 

Lord  C'okr 

Lord  llerbfrt   Vane-Tempest. 

The  Lord  Bwhop  of  St.    Asaph. 

The  Lord  Bishop  of  MaDche«ter- 

The  Lord  Bishop  of  Southampto::. 

The  Lord  Bishop  of  Soder  and  M:iii 

The  Lord  Ht^iward  de   Waldea 

I^ady    Mahfl    Lindsay. 

The  Lord  Vernon. 

The  Lord  K*;nvon. 

The  Lord  Bolton. 

The  Ladv  Biithurst. 

The  Lord  Raveuswurth- 

The  Lord  Belper. 

The  I^ord  Lawrence, 

The  Lord  Howard  of  Gk-csop. 

Lord  St.  Oswald. 

The  Lord  Mnshara. 

The  Lord  Dunleatfa- 


H.M.    The   Kin;;. 

H.M-  Tlie  Queen. 

His  I.^ito   Majesty  Kin«  Edward  VIL 

H.M.    Uueeu   Alexandra. 

H.LM.  The  Czar. 

H.I.M,   Th<'    Einpre»s  Dowager  nf   ltu»«*ia. 

H.M.  The  KiujT  of  fipaiu. 

H.M.    The   Amter    of    Al'ghauit-tun 

Rana  of  Barwuni. 

I^itafiit   Allay    Koar   Mahouu'd   Khan. 

Le  Dui'  d'i  Lt'uriitenben.' 

Le  Duo  L(*uifi  dt-  De*.aKcs. 

Baiuit  de  Bancel- 

Baron  de  Neutlizf. 

Bamn  Van  Halltcm. 

J.    Baron   Van   Pallaudt. 

C.mnt   M'-'tternich. 

Marquiis  d>!  Fayal. 

Miirqui:!  <le  Toulon'jeon. 

Miiiquis  de  Villalolnir. 

Priute   Moi-tcher.*ky. 


The  Lord  Ludlow. 

The  Lord  Newiands. 

The  Lord  Rcdesdale. 

The  Lord  Joicey. 

The  Lord  Nunburnholme. 

The  Lord  Glantawi . 

The  Ijoid  Shaw. 

The  Lnrd  iKlinjrton- 

Ri^'ht  Hf'U.  Loid   Furuess. 

Hi;;lit  Hon.  Sir  Edward  Grev. 

The   Hon.   R.   0.   Devereux. 

Hon.  W.  P.  D.  Smith. 

The  Lady  Ros.>«nKire. 

The  Ladv  Norton. 

The  I^dv  Burton- 

Hon.  A.  Stanh-y. 

Hon.  Dudley   Guidon. 

Hon.  I^ancelot   Lowther. 

Capt.    Hon.    Cltarle*    Fitzwilliam. 

Lient.-Col.    Hon.    Hencv  Cubitt. 

Hon.  J.    A.   Joieey. 

rXon-  H.    C.    Lewiii. 

Uisht  Hnn.  Sir  J.    Eldon   Gorst. 

Ripht  Hun,  Jetjse  CoIlinf,'s. 

Risht  Hon.  Sir    Horace    Pluukett- 

Risht  Hnn.  Sir  Ernest  Cat^.l. 

Ri?ht   Kon.  Lord  Jnstic*.-  Cherry. 

Ritrht  Hon.  F.   H.  datk^on. 

Capt.   Hon.    Q.   B.   Porlman. 

Hon.    ICvelyn    H.   Ellis. 

Lit'ut.-Gen.   Hon.   Sir  Somewet   Q.   CuItli'upM 

Hon.    Lilian  DouKlae-Pennant. 

Lady  Cimliffe. 

Lady  Hav. 

Sir  George  \Vhirh(nt(',   ]lart. 

Sir  Spencer    P.    M.    M:irv(m-WiI'?ou.    Bait. 

Sir  Janien  Malcolm.   B;irt 

Sir  \\'illiaiu    Eden.   Biiii. 

Sir  .Tohn    Maxwell    Stirlmu-Miixwell.    Bait 

Sir  Berkel-^y   D.    G.   Sl.-tt1.!.l.   Bart. 

Sir  John  Alleviie,    Bair. 

Sir  Herbert   Roberts.    Bait. 

Sir  Frederick  L.   Croft.    Bart- 

('apt.    Sir  (TIiarl'Ts   B.   LoHth*r.   Bait. 

Sir  Henry  R.  V,'    MileH,   Ban, 

Sir  Kverard  P.    H.    Paunitfnit   Dnniuiiib- ,    Bai 

Sir  Mervj-n    E     Maiinini;haiii-Rul!er.    Bart 

Sir  William   luifilbv.    Bart. 

Sir  Trevor   Ljiwienee,    Bjirt. 

Sir  John   E.   EdwardtJ-Me*^.  Bart. 

Sir  Philip   H.   Waf'Tlow,    Bart. 

Sir  Charles    Forster.    Burt- 

Sir  Philin  F.   Ro^-.   Bart. 

Sir  H.  W.   A.   Riplev.   Bart. 

Sir  Walter   Gilbey.    Bart. 

Sir  Jainee  Reckitt.   Bart. 

Sir  George  V.   Faiide]   PliiHipt*.   Bart. 

Sir  Geuri:e  Ernest   Pa^et.   Bart. 

Sir  James  Rankin.  Bart. 


Prince  Ohimar. 
Prince  Mumster. 
Prime  Hotchoubey. 
Prince  Obelejisky. 
Prince  Arisugawa. 
Prince  Ser^e  Doljtoruky. 
PriiKe  Ichijo. 
Prime  Ito. 
Count  Toda. 
Count  de  Sin^y. 
Count  de  Petchy. 


Sir  Arthur   Laweon,  Bart. 

Sir  Thoma*  Pile,  Bart. 

Sir  John   Aird.   Bart. 

Sir  John  G.  Nuttine,  Bart. 

Sir  Maxwell  W.  E.  Monson.  Bart. 

Sir  William  G.   D.   Goff.   Ban. 

Sir  Francis   Ley.    Bart. 

Sir  Charles   Philip    HuntinKion,   liurt. 

Sir  John   A.   Dewar.   Bart. 

Sir  John   Wil*on,   Bart. 

Admiral   Sir   W.    H.    May. 

Sir  John    O.    Bell.    Bait. 

Sir  Robert    W.    Perks,   Bart. 

Sir  Jamee  W.  Scott.  Bart. 

Sir  Henry   Bell.    Bart. 

Sir  John    Hni^fall.   Burt. 

Sir  George   H.  Fairur.  Bart. 

Sir  Arthur   L-'ver. 

Sir  William    Lever.    Bait. 

Liidy  Havel(K-k  Allan. 

La<iy  Sconrfleld- 

Lady.Greeiudi. 

Sir  Charles  Lifter  Ryan. 

Sir  Edward    H.    Holden.    Burt. 

Lieut. -Gen.   Sir   Brme  Hainiltou, 

.Sir  Chaa.  S.  Biiyley. 

Sir  Pi  rcy   FitKpatrick. 

Sir  Andrew  McDonald. 

Sir  Jiweph  Downen. 

Sir  Riley  Lord. 

Sir  Charles  Petrie. 

Lieut. -Col.    Sir  David   Parki^-   M.ir^on. 

Sir  Benjamin    Scott. 

Sir  Edward  A.   Cornwall. 

Ool.  Sir  ClHiuPiit  ir    Ruvds, 

Col.  Sir  Frederii  k  L.  Nathan. 

Sir  Peter  8.  Bam. 

Ritfht   Hon.   Rejlmond   B:irry. 

Sir  William    H.   Davies. 

Sir  TlmniJis  Oliver. 

Sir  Janie-4    Bell. 

Sir  Cliarlew  Phillips. 

Lady  NVvili<'. 

T/ady  Howard   Vine^nt- 

Col.    Henry  T.   Hiekr^, 

The  Trf>rd  Mayor  of  Bradford. 

The  Lord  Mayor  of  Bristol. 

Si'itnr   Dun    Gareia.   Uriburn. 

s.ufir  l)na  Ramon  de  la  Sota. 

.Mciiia.   Kdmond  Rostand. 

Mi'iicieiir   Haurd   [Minister  of  Interior,    France, 

Moiiri.   .7elliii"ck-Mer<ede*'. 

Madame  Sarali  Bernhardt. 

Mndame  Melba. 

The  .TfijxmetJe  Household. 

Tlie  Siamese    Iy«(?alioD. 

The  War   Office. 

The  India  Otfice. 

The  Royal  Automobile  Olab. 


The  Daimler  Company,    Limited, 
Coventry. 
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BROWN  BROTHERS, c/?M 


OrcatEastemSt.  X^OMfDQN. 


Australian  Rrpr«sentatives  :  R.  Miles  &  Co.,  Ltd.,  Equitable  Buildings,  Melbourne.        bjulJi   Atncan  Representative  ;  E.  G.  Higginson,  P.O.  Box  1269  Johannesburg. 


A  truly  melodious  alarm,  blown  by  the  waste  gases  projecting 
the  sound  forward  WELL  AHEAD  of  the  car,  is  the 
distinguishing  feature  of  the 

'Gabriel 

HORN 

which  is  not  only  a  pleasure  to  use,  but  a  perfect  safeguard 
against  the  many  accidents  arising  from  the  senseless 
practice  of  causing  panic  by  the  use  of  weird  alarms,  which 
defeat  their  own  ends. 


zfje^.._- 


<:3P 


The  Gabriel  Horn  makes  friends  on  the  road  because  it 
always  says  "please,"  and  its  owners  like  it  because  it  adds 
distinction  to  the  Car. 

The  Gabriel  is  blown  by  the  w'aste  gases,  and   operated  by  a  foot  pedal. 
.Alw,i>-s  acts,  and   U^ti  a  lijftiuie. 

No.  1.  £2  10  O    Brass.  No.  3  £5     5     O    Brass. 

No.  2.       3  15  0  No  4  67     7     0 

Full  particulars  in  the  Gabriel  Booklet,  sent  on  request. 
Used     by     Royalty    and     oil    considerate    motorists. 


V; 


The    "Gabriel"    Four-note    Bugle. 

A  pleaiinR  variation  of  the  Gabriel   Horn. 

Coacliliii;  rails-  military  call^ — in  short  any  sort  of  call  that  can 
be  sounded  ou  a  regular  bugle  can  be  sounded  rn  the  GAIlKIIiL 
Bugle,   which  is  very  distinctive  a«  a  road  clearer. 

Price :    S,B    Ss. 


TRADE 


A     few    reasons    why 

^^  ^^^F^f  '»   distinctly    better 

^^  than  other 

BRAKE  LININGS. 

1.  Because    it    is    made    af    selected    long    fibre    asbestos  woven   with 
cooper  wire,  which  produces  strength  with  remarkable  durability. 

2.  Because    it    withstanrls    heat,    oil.    grease,     cind     water,    and    is 
perfectly    pliable. 

3.  Because  it  can  be  cut,  drilled,  bent,  or  twisted,    and  the  fabric  will 
not    fray,    ravel,    or    disintegrate. 

4.  Because  it  is  scientifically  rolled  and  made  in  various  widths  and 
it2a    by  special  process.  .Mt-tal-to-metil   brAk^s  are  oftr-it 

too  fierce  and.  wLeu  oiled,  will 
slip  '•R.^VIJHS^OS"  provirVs  a 
h.^ppy  mwlium.  oiiabiiiik  the  cnr 
to  be  pulled  up  sto^'Hily  arid 
quickly  without  aojcd  wc.ir  wvA 
XfAt  to  the  transpiission  nitH-hati- 
Isin,  such  ns  is  i  au^^'d  by  thr 
liuddt-n  '4*izure  nf  nn-tai-to-iiirtal 
brakes.  "RAYHKSIOS"  mak.s 
the  brnk-  s  jfrip  b<ttiT,  wo'k 
more  smoothly  and  silontly,  witL 
an  entire  ab'cnce  of  rh-ittcrinK 
or  squ<r-ikiiifi  m't.s.^,  .ind  run  mr 
many    ihouMndi    o(    mii-^i    willinut  ^hnwiiiK  appreciable  signs  of  wear 

Have    your    brakes    lincJ     with     RAYBESTOS.     which 
given    the     highest    co-cfficicnt     of     friction 

Samfflf  and    ftartuu^an   on   request. 


Jto^J^^fMxr^ 


r 


%  &  J'  Motor  Lamps. 

finest    value   and    lowest  priced  lamps  ever  offered. 


The 


'E  &  J*    Electric    Head 

L&mps. 

Torpedo  Type.      No.  L45  3 

1  i^iii.  f  iMiI>,  ')!iii.  lirarkc  . 

r  .-nt.-i-s  ;     <';uh, 
Brass,  47/6  Nickel,  52/6 


.  *E  &  J*  Acetylene  Lamp. 

No.  L12/6  9  7/32in.  fronts. 
List  No.  150/2  7j„.    Mirror,  each 

Brut,  each  12/6-    Brass,   3S/-    Nickd,    40/- 
8Jin.  fronts  6in.   .Mirror, 

each. 
Brass,   30/-     Nicke),   35/- 


'E  &  J'  Electric  SMe 
Lamp,  standard  Type. 

No.  L47  2  1-1  i.t,  7in. 
t  \K.\T,  Brass,  40/- 
Nickel    4.3  - 


'E  &  J'Paraffin 
Side'    Lamps. 

No.  L20/1, 

pr-r   pair  No,  L28/1 

Bras<,  Mts.  26 


E  &  r  Tail 
Lamps. 

eech. 
Brass  Mts.    14/ 


E  &  J'   Electric 

Side  Lamp< 

Torpedo   Typo, 

No.  L47/3  7in. 

fronts,  Brass,  40/- 


Platcd,  Mts.  28,-  Plated  M»s.  15/-        Nickel,   45/- 


"GABRIEL"   Rebound 

SNUBBER 


^ 


A  Real  Shock  Absorber 
th^t  positively  prevents 
side-sway  and  holds  the 
car  to  the  road  when 
travelling     fast. 

The  "(".abricl  Siiiibbr'r"  provmts 
tin-  uucoinfutiiblc  "  bovnicc " 
cau-^tfl  by  thf  \inli-iit  rebound 
of  Ihf  springs  after  tli"  car  has 
passed  over  obstacles  and  deep 
depression?  in  the  roadway. 
The  finely  tempered  springs 
coiitain<'d  in  this  device  rmnpk-te- 
ly  absorl)  the  eontiniial  vibration 
and  tide-sway  that  ni  a  k  c  s 
riir;toriti!;     unpleasant. 

PIUILUNGS  TV  K  1-  L  I  FK. 
PKOTIXTS  SPKIN'dS,  I'KK- 
VilNTS  SWAYl.N'fi.  ADDS  TO 
COMFUKT  A  X  U  SAMHY. 
I'lasiJy  tix«J.  .N'o  further 
attention  required.  Suitable  for 
alt     cars. 


"Gabriel"     CataloKue    sent   on  No   x.     Small    Size,    i\\u.  x  4|In- 
application.  lor  cars  wei^hinp  up  to  14  cwts^^ 


Per 

Pair. 
(without  load)    '   .'.         ..        £3    3    0 
"7"A*     Edttor   of   'The    Motor'  No.  2.  Medium  Size,  ijio.  x  aI^- 
writes  :  "/   am  ptrlecllv  convinced      Tor  cars  14  to  25  cwts.  (without 

that  it  is  one  of    'he  f>est    devices      load) £313S 

of  tti  kind,  and  that   il   efficiently  No.    3.    Large   Size,    ijin.  x  4gin. 
performs  the  functions   tor   vhtch  For    cars   25  cwts.  upwards  £4    4    0 

(/  ij  designed."  Sets  of  four   double  ribov-  price  . 
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Great  BastemSt.  JjOSn€»S» 


**  ImbrowDed,  LoQdoa." 


Australian  Representatives:  R.  Miles  &  Co.,  Ltd.,  Equitable   Buikliugs,  Mi--lbounie.        South   Alrican  Representative;  E.  G.  Higginson,  P.O.  Box  1269  Johanntsburg. 


BROLT 

DYNAMO 


CAR 
LIGHTING 

SYSTEM 

Lo-west  Speed - 
Greatest  Output 


The  BROLT'  Car 
Lighting   Dynamo 

gives  a  steady,  constant  supply  of 
current,  without  the  aid  of  complicated 
and  delicate  parts.  The  "  Brolt  "  is  easily 
the  simplest — and  the  best — of  all  car 
generating  plants. 

No  Electric  Lighting  System  is  worth 
one  moment's  consideration  if  any 
doubts  are  entertained  of  failure. 
With  the  BROLT  you  can  dismiss  all 
doubts.  It  is  a  proved  success,  and 
the  greatest  reliance  can  be  placed 
upon  it.  Behind  the  BROLT  are  years 
o  f      experience, 

:      and     for      sim- 

1  plicity,  brilli- 
I  ancy,  and  reli- 
j  ability,  it  easily 
i  stands  first, 
i  Cheap  to  fit,  it 
i  can  be  easily 
adapted  to  ANY 
i     CAR. 


The  "BROLT"  Dynamo  is  abso- 
lutely simple,  without  governors, 
clutches,  switches,  etc.  Full  output 
given  at  lowest  speed  of  any  on  the 
market,  and  is  perfectly  constant. 
Cool  and  sparldess  running. 

Batteries  of  lower  voltage  can  be  charged 
if  desired,  as  the  dynamo  output  cannot 
possibly  exceed  its  rated  amount. 


The  dynamo  cannot  be  burned  out  by  a 
short  circuit,  as  it  wou'd  merely  fail  to 
excite.  Dynamo  is  totally  enclosed,  and 
weatherproof. 

When  the  dynamo  is  not  running  there  is  abso- 
lutely no  current  drawn  from  the  battery,  so 
the  battery  is  not  discharged  should  the  driver 
omit  to  switch  off. 

The  output  of  the  dynamo  is  equal  to  lamp  con- 
sumption, so  that  nothing  is  drawn  from  battery 
while  running,  while  at  the  same  time  the 
battery  voltage  is  not  increased,  due  to  over- 
charging, m  which  case  the  lamps  would  burn 
out  quickly. 

The  "BROLT"  SWITCHBOARD  has  alumi- 
nium cover.  Combined  ammeter  and  volt- 
meter. Patent  switch  with  visible  indicator. 
Tell-tell  indicator  with  red  lamp,  which  lights 
up  if  tail  lamp  goes  out.  This  is  not  in  series 
with  tail  lamp,  which  can  be  mterchangeable 
with  side  lamps.  'Contams  auto  cut-out  which 
is  quite  positive.    Dynamo  is  made  in  three  sizes. 

Catalogue  giving  full  particulars  post  free  on  request. 


■'■&fiGL  T,    LTD,      BilBM  IN  Chi  AM  ^ . 
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BROWN  BROTHERS, c/f/^ 


Great  BastemSt.  LONDOM: 


"  ImbrowDed,  London.' 


Australian  Rrpresoiutim  :  R.  Miles  &  Co.,  Ltd.,  Equitable  Buildings.  Melbourne.       South  African  Repre-.entative  :  E.  G.  Higsinson.  P.O.  tJox  i2jg  Johannesburg. 


Pillar  DriUing 
Machine. 

Xo.  J-laa.      To  driU 

13/]6in    for  hand. 

uu-h  £11. 


Not  a  Toy  by 
any  moans,  but  a 
practical  article, 
small  in  tiu, 
and  q  u  i  >  r  a  s 
efficient  as 
large  blow  lamp. 


■J,- 


The  "IMP" 
Petrol  Blow 
:  :    Torch    :  : 


f.Ni.  7223.    Pillar 
Drilling  Machine 
^      wciiihttJiovt. 
ii^^^^r^  No.732Sa.Korhand 
ft^V^^^feJ    each     £1«  10    O 
So.  'imsh.   For  b&nd  uii)  steum,  each  £10  10  O. 


THE  ''DUCO  "  MOTOR 
TOOL    KIT. 

Complete   with   19    tools    and  case, 
eHch  £2  16    3. 

No.   86611. 
Caaee>  only  (miaos  tools)  cftch  IS/. 


Heat>       or 
solders     anything,      aiv.t     is 
indispensable     where    quick, 
clean,    cheap,     mul      iutcn^^': 
heat    is    desired.       Produces 
a    perfect       bunsen      flaiiK 
of       over       2,oco       degre<  ? 
Fahrenheit,     while      the 
corrugated     neck     larpely     in- 
creases     the      heating      surface 
and   creates  a   greater    pressure 
than        could        otherwise       be 
obtained.       Perfectly  safe,   and 
will  n  It  get  out   of   crder. 

Simple,  efficient,  and  powerful. 
No  household  can  afford  to 
be  without  one.  Can  be  u--ed 
for  liand   or   lictich    vynrk. 

Price.     S/-     each. 


request 


Anvils.  Wt  arry 
a  larwe  stool<  at 
these  ill  vtiriuti*' 
-iz.s  tcttiiy  for 
imint'.U«te.l«Ilvrry 


COMBINED  FORGE.  With  BRAZING  HEARTH 

No.  7472ft.  Witli  l8iii.  bellows,        ..     rnrli   i'S     2     6 
No.  747ib.      ..    -20111.  ,.      i:3    8    O 

No    T17-2C.      .      "i^in.  43  17    9 


Na  7311^.    Tool  Grinder, 

mth  cue  wheel,  each  £110 


eaili. 

So79Mait   Gin       1'6 

.    799911      njin    1/10 

-    7999l>      7in        3/- 

7999.-      Rin      2' 9 


No.  7729d.  High-class  Precision  Self-acting,  Sliding. 

Surfacing,  and  Screw-culling  Gap  Bed  Lathe. 

For  power  or  treadle  motion,  same  price. 

Gin.  centre,  5ft.  6in.  bed.  £40. 


No.  871S.    The  "  MARCO  "  Vice. 
Cheap,    Powerful,    and    Durable. 


Si/e  2jhi.      3iu.     3lin.      4in.      4*111.       sin. 
I'rico    7/        8/4       12  4       16         24'8       33/8  tHcIi 


Engineers'  Hammer 

Heads.      H<'M  tinalitv. 

,,     7002    Cross  iiaiif 
..    7G08a  Itnll  imiii.' 

Without  shaft 

1  lb  and  under,  oa.  -lit 

Do.  withRbfi(tflttfttl.l/4 

Without    shaft 

.\l.<ivc  lib.,  peril).       -/9 

Withahaft  fitted,  each 

extift 


"  Marco"  Cushman 
Pattern  Lathe  Chucks, 

UJlli-J-.I^LtW- 

x    ;'iii        i'.'M'ii  £1    0 


.No.  71 2J 

:^ln  BloHt) 
<lii 
••.in 
Cin 

Dutiide  Callipera. 

1/3    ,. 
I'S    .. 
19      , 

No.  7124 

RinBtowirc 

<in 

uln 

f>ui 

Inside  Cillipin. 

■  leach 
I'S    ,. 
1/5    ,. 
1/0    ,. 

Stocks  and   Dies 

and  Screwing 

Sets. 


No.  7439.  FILES  IN  BOXES  OF  1  DOZEN,  ASSORTED,  pw  box  8/6. 

Tho'-  l)OK''!.  lOiilaiii  !i  linoil  jt-.s..rtmtiu  of  si/e-.  sbftix"*.  ami  ruts  iir-i-t 
hUitiiblu  (ur  cycle  and  motor  work. 


Hack  Saw 
Frame. 

n-ilh       :r„,      fl..r::, 

nntl  » 

iilrft 

No. 

TJt'l.  Htn  bijuh-^  1  4 

..171b  »>ii  1* 

^auk  »in 
Iron     fratii' 
lianJk  'S 


No.  77?2d.  High 
Class  English 
Back  Geared  Self- 
Acting.Surfacing 
and  Screw- 
Cutting  Lathe 


With    1" 


i;i;,iring. 

MMhInt  cut  tears  throughout,  handle  toed  motion, 'spindies  ground  r>ii  drafi  cenircs,  micrometer 

auijiistmcDt   to  suriacc  screw,  loose  head  to  set  over  for   tajjer  luminji,  and   hollow  spindle. 

Posutve  (eeds  w-tb  sle<-l  clutches  ;  iiiIlt l^jckinx  dpvir,-  to  prevent  sliding  and  screw  ruttiiiL-  motions 

beiun  engaged  at  the  s.imi;  time  8J  x  8ft.,  price  £85 

\l%n  made  with  ?4,  g^.  to4    ^nd  talin.  centxef 


rale-   ot  buck 


We     havp     m.Ti 
different     size* 
stock,    for    beiir.i 
line  or    petrole" 
:;onsumption. 


2  pint'   ..    £1  13 
4i  ..4     4 

7  ..5     0 
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ARMSTRONG-WHITWORTH 


T 


Builders    of    Dreadnoughts. , 

HE  success  of  the  Annstrong-Wliitwortli  Car  at  home  and  abroad  is  due  not  only 
to  splendid  workmanship,  but  also  to  the  employment  of  the  world  famous  material 
made  and  tested  at  the  Armstrong-Whitworth  Steel  Works. 


The     17-25   h.p.    Armstrong- Whitworth    Cabriolet. 

Colonial  Type.  Price  complete  as  shown, 


General  Chassis  Specification  of  Colonial  Models. 


WHEEL  B.-VSE.— oft.  Sin.  to  lift.  gin. 

WHEEL  TRACK.— 4ft.  Sin. 

TYRKS.— 1020  m/m  x  120  m/tn.,  or  915  m/m  x  105  m/m.  Dunlop 

plain  Tyres. 
IGNITION. — Boschdual  magneto  placed  well  above  frame  of  chassis 
COOLING. — Honeycomb    radiator     (on    trunnions),  combined    with 

centrifugal  water  pump. 
GEAR    BOX.— r-our-speeds,    forward   and    reverse.     Gate    change 

operated  by  one  lever. 
CLUTCH.— Multiple    disc    pattern. 
TRA.N'SMISSION. — Worm  drive  enclosed  cardan  shaft   to  over    axle 

worm. 
BRAKES.— Foot  external  band  on  drum  l)ehind  gear   box.      Hand, 

internal  expanding  on  rear  wheels. 


STEERING    GE.\R. — Worm,    and    worm   wheel    type,    capable    of 

adjustment. 
CONTROL. — Ignition  and  throttle  levers  mounted  on  steering  wheel, 

Hoot  accelerator. 
PF.TKOL    TANK.— Oval,  pressure    fed,  fitted    at    the   rear   of    the 

chassis,  capacity  14  gallons.     Pressure  obtained  by  means 

of  an  air  pump. 
LUBRICATION. — Forced  lubrication  by    means    of    a    gear    pump. 
ROAD  WHEELS. — 1020  m/m  x   12')  m/m  Punlop  wire,   or  Saukey 

detachable  wheels,  including  spare  wheel,  or  915  m/m  x 

105  m/m. 
CLliAKANCK.- iiin. 

SPRINGS.— Specially  strengthened  for  Colonial  use. 
FITTINGS.—Brass  or  nickel. 


17/25  h.p. 
*30/50  h.p. 


PRICES    OF    COLONIAL    MODELS 

15/20  h.p.    Touring  Cars  from    £558.  15/20  h.p.     Cabriolet  (single)  from     £650. 

£618.  17/25  h.p.  „  .,  £710. 

„    £1,045.        *30/50  h.p.  „  ,.  £1,150. 

•  Six-cylinder  model. 
N.B. — All  prices    are    for    cars    delivered    at    Elswick     Works,    and    do  aot  include  freight  or  packing. 

IVriie  for  our    full    descriptive 
Catalogue.     It  will  interest  you. 

Sir  W.  G.  Armstrong- Whitworth   &    Co.,    Ltd., 
Elswick   Works,    Newcastie-on-Tyne. 


LONDON : 
3,  Blenheim  Street,  Bond  Street 


MANCHESTER : 
114,     Deansgate 
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Palmer  Cord  Tyres 

•'The   Tyre   that   is   different." 

The  fundamental  difference  between  the  Palmer  Cord  Tyre  and  all  other 
motor  tyres  is  implied  in  the  name;  instead  of  four,  five,  or  more  layers  of 
canvas,  the  foundation  of  a  Palmer  Tyre  consists  of  two  layers  only  of  cotton 
cord,  impregnated  and  coated  with  the  finest  rubber. 

It  is  impossible  for  every  thread  in  a  woven  material,  such  as  canvas,  to  be 
impregnated  with  rubber  by  any  process  of  surface  treatment.  That  the  method 
followed  by  the  makers  of  canvas  tyres  does  not  prevent  friction  between  the 
interwoven  strands  is  proved  by  the  great  heat  set  up  in  such  tyres  when 
running  at  high  speed,  and  the  burst  which  almost  inevitably  follows  a  cut  in 
the  tread  of  a  canvas  tyre  shows  most  clearly  that  the  material  is  by  no  means 
impervious  to  moisture. 

The  cord  of  which  Palmer  Cord  Motor  Tyres  is  m.ade  is  built  up  of  a 
number  of  threads,  usually  twenty-four,  each  of  which  is  impregnated  with 
rubber  under  enormous  pressure  hydraulically  applied.  These  threads  are  first 
twisted  together  and  subsequently  cabled,  a  further  covering  of  rubber  under 
pressure  being  applied  after  each  operation.  It  will  be  readily  understood  that 
cord  made  in  this  way  is  impervious  to  moisture,  rotting  of  the  foundation  is 
consequently  unknown  with  Palmer  Cord  Tyres. 

The  tyres  are  built  up  from  this  cord  by  special  automatic  machines,  one 
of  which  places  the  first  ply  of  cord  in  position,  and  the  other  lays  a  second 
ply  at  approximately  right  angles  to  the  first  ;  in  this  way  the  power  is 
transmitted  from  the  bead  to  the  point  of  contact  with  the  road  in  practically 
a  straight  direction. 

As  there  are  no  interwoven  threads  in  the  tyre,  internal  friction  while 
running  is  entirely  eliminated,  the  tyre  keeps  practically  cool  even  when  high 
speeds  are  sustained  for  long  periods,  and  on  this  account  the  Palmer  Cord  Tyre 
is  particularly  suited  for  hot  countries  where  the  temperature,  coupled  with  the 
internal  friction  which  always  takes  place  in  a  canvas  tyre,  greatly  reduces  the 
life  and  mileage  of  all  ordinary  tyres. 

Illustrated  Descriptive  Booklet  free   on  applicalion. 
For    Prices    see    page    xxxv. 

The   Palmer   Tyre,  Limited, 

119,121  &  123,  Shaftesbury  Avenue,  London,  W.C. 

Telegraphic   and   Cable    Address— » TYRICORD.  LONDON." 
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Palmer  Cord  Tyres 

"The   Tyre   that   is   different." 

Certain  points  in  connection  with  the  use  of  Motor  Tyres  wiiich,  from  the  correspondence 
of  foreign  correspondents,  appear  to  be  of  general  interest  are  briefly  touched  upon  in  the 
following  paragraphs. 

Competition  between  car  manufacturers  to  list  chassis  at  what  are  supposed  to  be 
popular  prices  has  resulted  in  many  cars  being  fitted  with  tyres  too  small  for  the  work  they 
are  expected  to  do,  a  short-sighted  policy  which  frequently  proves  most  expensive  to  the 
owners  of  such  cars. 

If  the  tyre  bill  is  to  be  kept  reasonably  low.  tyres  should  never  be  loaded  beyond  the 
maximum  specified  by  the  tyre  makers  for  the  section  employed.  To  comply  with  this 
condition  the  normal  load  should  not  exceed  80  °o  of  the  carrying  capacity  of  the  tyre, 
leaving  a  margin  of  20  %  for  the  occasions  when  extra  passengers,  luggage,  or  equipment 
are  carried. 

A  Palmer  Cord  Tyre,  810  x  90,  inflated  to  a  pressure  of  80  lbs.,  will  carry  a  load  of 
8  cwt.  per  wheel,  but  if  the  normal  load  on  the  back  axle  of  a  car  fitted  with  this  or  any 
other  diameter  of  qo  mm.  tyre  exceeds  14  cwt.,  it  will  be  found  far  more  economical  to  fit 
the  corresponding  diameter  of  105  mm.  section,  which  is  designed  to  support  a  load  of  10  cwt. 
per  wheel  when  inflated  to  80  lbs.  pressure.  For  an  axle  load  of  16  cwt.,  the  correct  pressure 
for  105  mm.  tyres  would  be  64  lbs.  against  the  80  lbs.  necessary  if  a  similar  load  has  to  be 
carried  by  90  mm.  tyres. 

The  765,  815,  875,  and  915  x  105  Palmer  Covers  may  be  used  on  760,  Sio,  870,  and 
910  X  90  rims  as  well  as  on  the  105  rims.  When  105  mm.  tyres  are  usecl  on  90  mm.  rims, 
the  security  bolts  should  be  of  the  90  mm.  size ;  with  105  mm.  rims,  105  mm.  bolts  should, 
of  course,  be  used. 

A  Rubber-Studded  Palmer  Cord  Tyre.  3oin.  x  3iin.,  is  now  supplied  for  Ford  and  other 
American  cars  fitted  with  American  standard  rims.  The  price  is  the  same  as  the  metric 
size  760  X  90  Ribbed  Cover  and  Tube. 


Re 

commended    Pressures 

and 

Maximum    Loads 

for 

Palmer 

Cord 

Tyres. 

Load 

I.o;ul 

Load 

Load 

per 

Minimum  Inflation  Pressure  in  lbs.  p(;r 

sq.  m. 

per 

per 

Minimum  Inflation  Pressure  in  lbs.  per  sq.  in. 

per 

Wheel. 

Wheel. 

«hcel. 

Wheel. 

Cwts. 

90 

100 

105        120 

135 

17,'i 

lbs. 

Cwts. 

00 

100 

05 

120 

135 

175 

lbs. 

40 

ram. 

mm.       mm. 

mm. 

mm. 

[mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

4 

.36 

32         — 





448 

14 







98 

84 

';6 

1568 

•; 

SO 

4? 

40 

.IS 

— 

— 

560 

15 

— 

— 

—  ■ 

jot; 

90 

60 

1680 

6 

60 

.S4 

48 

42 

— 

— 
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16 

— 

— 

— 

96 

64 
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/ 

70 

6,1 

Sh 

4Q 

42 

— 

784 

17 

— 

— 

— 

— 
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68 

1904 

8 

80 

72 

64 

■;6 

4^ 

896 

18 

— 

— 

— 

— 
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72 

20l6 

9 

— 

81 

72 

6,3 

54 

— 

1008 

19 

— 

— 
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76 
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— 
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60 

40 

II20 

20 

— 

— 

— 

— 
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80 
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II 

— 

— 

— 

77 

66 

44 

1232 

22 
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— 

. — 

— 

— 

88 
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12 
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— 

— 

84 

72 

48 

1344 

24 

— 

— 

— 

— 

— 

96 

2688 

1,3 

— 

— 

^         91 

7H 

.■sa 

Hqll 

i 
1 

For    Prices    see    advertisement    on    page    xxxv- 

The  Palmer  Tyre,   Limited, 

119, 121  &  123,  Shaftesbury  Avenue,  London,  W.C. 

Telegraphic    and    Cable    Address— "TYRICORD,    LONDON" 
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VAN    RADENS 

Spun  Glass  Accumulators 

FOR     HOT 
CLIMATES.  C^ 

^>^^    Specially     designed      and 
^  I'        :  :     constructed    for    export      :  : 

The   only    satisfactory    cells 

:  :      :  :      in   hot    lands.      :  :      :  : 


Unbreakable  Lead  Cells 

in  wood  case  for  hard    wear 


Car-Lighting     Batteries, 

fitted  with  2-volt  interchangeable  lead  units. 


80  A.H. 
100  A.H. 
60A.H. 
80  A.H. 
50  A.H. 
60  A.H. 
SO  AH. 
5o  A.H. 


Battery. 


Spare  Unit. 

t.     s.      d. 

176 


7 
!9 


8v.   60  A.H  Battery,  with   front  removed 

Foreign  and  Colonial  business  \\WV 

through   merchants   or  direct.      \V\S;  i 


Our    1913    Catalogue 

will    give    you    full    particulars    of    the 

V.R.  CAR  LIGHTING  SYSTEM 

AND  ITS  COMPONENTS. 

i'l'l/////  .  Write  to-day  for 

a  free  copy 


Van  Raden  &  Co,,  Ltd., 

52,  Great  Heath,  Coventry,  England. 
210,  Shaftesbury  Ave.,  London,  W.C. 

Cables:    '' IgnitioD,   Coventry,    EngUnd." 

BRITISH    MANUFACTURE. 


Vv 
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EiSEMANN     Plugs 

are  the  result  of  years  of  experience  and 
experiment,  and  can  be  bought  with  every 
confidence. 

A  particularly  hot  spark  is  obtained 
even  at  slow  revolutions  or  with  a  dirty 
engine  where  other  plugs  refuse   to   work. 

A  slow,  silent,  and  easy  running  engine 
when  throttled  down. 

The  highest  possible  resistance  to  soot 
and  oil.  A  durability  hitherto  unattainable, 
particularly  at  the  sparking  points,  which 
ane  almost  everlasting,  and  require  no 
resetting. 

In  all  cases  where  waste  of  current,  bad 
starting,  and  other  Ignition  troubles  are 
complained  of  Eisemann  plugs  should 
be  used. 


EISEMANN 

MAGNETOS  &   PLUGS. 


Eisemann    Magnetos 

are  made  in  all  types  suitable  for  all  types 
of  engines.  We  were  the  earliest  makers 
of  magnetos,  and  after  many  years  of 
experience  our  latest  designs  of  magnetos 
are  of  the  simplest  possible  character. 
We  have  the  fewest  possible  working  parts, 
and  we  claim  that  our  machines  will  stand 
the  most  severe  tests  of  the  modern 
automobile  ejigine. 


FvH  piirlirvlftrs  of  Eifinnftvn 

iqniiion     npparatils     fm 

request. 

THE  .  . 

EISEMANN  MAGNETO  CO., 

43,    BERNERS    ST., 

OXFORD     STREET, 

LONDON,     W. 

Telephone  :  No.  4601  City. 

Telegrams  ; 

"  Knusillon,  Ox,   London." 

A.  B.  C.  Code  5th.  Ed, 


L 
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1913  Models 

And  prices  at  Works  (Birmingham). 
Up-to-date    in    all    respects, 
and  absolutely  highest  grade. 
British  made  throughout. 

14-3  h.p.,  LVfroin''".'!"'?!''!'.™""'''.''  £315 
18-4  h.p.,  ?trfr™;'™''r''!'.™T'"'  £350 

0^«Q  k   «\       loo  X  T30,  four  speeds,  complete  f  At\(\ 

Or  fittei!  with  Enfield  8elt-Slartcr  ilS  :1S  :0  extra. 
THE 

ENFIELD  "AUTOLETTE,"  8  h.p., 

water  cooled,  three  speeds,  worm  drive   £  I  TO     1  /!« 
Price,  with  (ull  iquipment *100     IWa. 

The  Finest  fotir-wheeled  runabout  on  the  market. 

A    PEKFKCT    "LIGHT    CAR." 


TO  MOTOR  GAR  DEALERS 

ALL-OVER- THE-WORLD. 

Gentlemen, 

Will  you  permit  us  to  send 
you  particulars  of  our  latest 
models  and  evidence  of  the 
splendid  results  our  Gars  are 
giving  both  at  home  and  abroad? 

Colonial  conditions  have  been 
particularly  studied  in  our 
latest  designs,  and  we  claim 
that  among  Cars  of  highest 
qualiLv  there  are  none  so 
raoderaLe  m  once. 

By  careful  attention  to  our 
Customers'  requirements,  and 
expert  personal  attention  to 
their  commands,  we  have  suc- 
ceeded, within  a  short  period, 
in  more  than  doubling  our 
Export  Trade. 

Write  us  to-dav.   Whatever  Cars 
you  may  oe  nandling  at  present 
it  will  interest  you  to  see  our 
Catalogue.   It  will  be  sent 
post  free  on  request. 

Yours  faithfully, 
THE  ENFIELD  AUTOCAR  CO.,  LTD., 
ENFIELD  WORKS.  SPARKBROOK, 
BIRMINGHAM,  ENG. 
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TncG^TrKuiAS- 

•  LmPED  IMID  FAME- 

by  sheer  merit,  because  only  the  best  materials,  the 
hisheit  grade  workmanship,  and  the  most  up>to*date 
ideas  find   their    way   into   its  construction. 

BEnZ-SdHIIE 


•THE    HIGHWAY    KING." 

Built    for    hard    wear    on    any    roads.     There  is  positively 

nothing  on  the  market  to   compare  with  the  BENZ-SOHNE 

for  quality  of  materials  and   workmanship,  nor  for  speed,  power, 

and    flexibility.        It  represents    the   highest  value   obtainable    in 

any   car   irrespective   of   price. 

1913     MODELS    AND  PRICES. 

16-20  h.p.  (So  X  130  mm.)  9ft.  Sin.  wheelbase.  Chassi-:  (with  tyres)  £380 

i6-2c  h.p.  (80  X  130  mrp.)  loft.  6in.        ,,               „                 ,  £390 

17-19  h.p.  (85  X  115  mm.)  9ft.  8m.          „               ,,                „  £390 

20-30  h.p.  (90  X  140  mm.]  roJt.  gin.        ,,               ,,                ,,  £525 

All  models  have  enclosed  valves,  silent  chain  half-time  gear,  dual  ignition 
and  820  X  120  mm.  t>Tes. 

AGENTS      WANTED       FOR       BRITISH       COLONIES. 

For  fuU  particulars  apply  to  Sofr  Conresftionnairrs  : — 


IIUIM 


1 1 1 1 1 1 1  u  1 1 1 1 1  r 


DARBY     &     WEBER,     LIMITED, 


118,    Great 


Portland    Street 

Talphone  :  1967  Gerrard. 


London,   W. 


1913  Models  and  Prices : 


12-14  h.p.  (70  X  100),  gft.  wheelbase, 

Chassis  with  tyres  . .          . .         . .  £260 

do.      do.        do.  with  Torpedo  Body  £300 
16-20  h.p.  (80  X  130),   loft.    lin.  wheel- 
base,  Chassis  with  tyres    . .         . .  £400 

do.      do.        do.  with  Torpedo  Body  £465 
20-30  h.p.  (90  X  140),    lift.  4in.  wheel- 

liase,  Chassis  with  Tyres  . .          . .  £475 

do        do.         do.  with  Torpedo  Body  £570 
30-40  h.p.  (100  X  140),  lift.  4in.  wheel- 
base.  Chassis  with  Tyres  . .          . .  £550 

do.      do.        do.  with  Torpedo  Body  £650 
30-60  h.p.  (105  X  160),  iift.6in.  wheel- 
base.  Chassis  with  Tyres  . .          . .  £675 

do.      do.        do.  with  Torpedo  Body  £775 

Acentt  now  oeing  appointed  for  British  Colonies- 

Write  tor  lull  particulars  to  Sole  C.iiicessioDHaire'i  : 

DARBY  &  WEBER,  Ltd.. 

118,  Gt.  Portland  St.,  London,  W. 

'PboM  1967  GwranL 


The  Best  Car  for  Colonial  Roads. 

The  KOMNICK  Is  a  high  grade,  dependable 
touring  car.  Accessible,  simple,  and  built  to 
give  service  that  is  bound  to  satisfy  ihe  owner. 
During  the  past  two  years  KOMNICK  cars 
have  been  most  successful  in  all  competitions, 
winning  10  First  Prizes,  besides  Gold  and  Silver 
Medals,  Shields  of  Honour,  etc.,  etc.  In  the 
Emperor's  Tour,  191 1 — St.  Petersburg,  Moscow, 
Sebastopol — three  KOMNICK  cars  completed 
the  journey  without  loss  of  a  single  mark.  An 
unparalleled  feat  of  endurance  and  consistent 
running. 


3U.40  h.p,   KOMNICK. 
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BEST 


by 


TEST. 


4    CYL. 


COMPLETE 


16  h.p.,  2-<eater 

16      „  5     „ 

20      „  2     „ 

20      „  5     „ 

30      „  5     „ 


£230 
2SO 
270 
300 
400 


With    Hood  and  Screen,   5  Lamps,  Generator,    Horn,    Tools,    Detachable  Rims  and  Tyres. 

NO     EXTRAS. 

10,000  Buick  Cars,  1913  Models,  were  delivered  by  the   Buick  Company  by 

CHRISTMAS     DAY,    1912. 

A  TESTIMONY  of  POPULARin. 


N 
O 

E 
X 

T 
R 
A 

S 


EMPRESS  VICTORIA, 

15-18  h.p.,       £305         2-seater. 

TORPEDOS      OLYMPUS 
15-18  h.p.,     iE32S 

SPECIAL  STREAMLINE  TORPEDO, 
15-18  h.p.,    £335 

ARCADIAN    CABRIOLET, 
15-18  h.p.  iE3S5 

All  the  above  Models  are  listed  Complete,  and  Ready  for  the  Road. 


Tele,Tams:  "BUICKGEN. 

LONDON," 

Telephone :   9636    Gerrard 

(3  lines). 


GENERAL  MOTORS  (Europe)  Ld., 

1 35- 137,  Long  Acre, 

LONDON,  W.C. 


N 
O 

E 
X 
T 
R 
A 
S 


XIV. 


THE    AUTOCAR    IMPERIAL    YEAR    BOOK    (Advertisements). 


Smiths  Perfect 

SPEEDOMETERS 


THE  NAMEo 

THE    DIAL     IS    THE 

HALL    MARK   OF 

QUALITY 


30 


35^ 


fZO 
<3> 


QIqO 


®. 


JO 


-^i 


S-M 


^ 


i     Pr/ci 

) froni£5J00 


STEADY 

AS    A 

ROCK 


PROOF      OF       EXCELLENCE 


1 75  CARS  AT  OLYMPIA 

WERE       FITTED     WITH 

S   M  I  T  H'S 

ROCK     STEADY 

PERFECT 

SPEEDOMETERSI 

101    CARS    WITH  ALL 

OTHER      MAKES     OF 
SPEEDOMETERS 


5.SMITH^50Nr95TRAND  LONDON 
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Silky,   silent  running,   with 
buoyancy,  grace,  and  distinction. 

(See  Press  criticisms.) 

5  years'  guarantee. 


"The  Car  Ideal." 


Zeal  for  the  Ideal  »^  **^^  *^^ro^..°I-*^^  1*'*^''"'°"^ 

_i_^_i^__^^^^_^.^__  success  of    Palladium   Autocars. 


Special  Export  Models:  ^Vri";e?3"?pTd.lcio^Z^s^"'!/r"• 

JUUGE    IT     BY    ITS 

"  Tlie  Motor  "  described  the  Palladium  Car,  a  fe^v  weeks  ago,  as  follows — 
"Palladium  Autocars  are  one  of  the  beat  proposi' 
tions  ever  put  before  the   British  Motor  Public." 

Please  ask  a  PALLADIUM  owner  if  he  envies  any  other  car  !  !  I 

With  or  without  high-clas.  luxuriou.  and  elesant  coachwork. 


Range  of  Models : 

QUALITY!  :  r 


10/18.  12/22.  IS'26,  18/30. 
at  low  and  competitive  prices. 


'  The  Motor "    says — "  A    smart    and    distinctive    car    with    a    high-class 

English  body,  at  a    trifle  over  American  cheap    car  price,  but  of 

Infinitely  superior  design." 
'  The  Graphic      Manchester  Show  Critique  : — "  The    details    of    design 

are    luperexcellent    and   at    its   price     it  will    quickly    force   a 

place  for  itself  on  the  market." 

INFINITELY     SUPERIOR." 


To  deal  with  the  numerous  enquiries  from  all  over  the  country.  Palladium 

Autocars  are  prepared  to  appoint  a  few  ENERGETIC  AGENTS.     A 

profitable   and   easy   Agency. 


Full  front  view, 
12-22  h.p.  Streamline  Torpedo,  2  or  3  seater. 
P.ILLADIVM    CABS    ARE    A'OJF     MADE    AT    TWICKENHA.M,    EAGLAXU. 


PALLADIUM  AUTOCARS,  378?380?382,  384,  EUSTON  ROAD,  LONDON,  N.W. 


Telephone— 2287  Jlayfalr 


Cables— Western  Union  and  A. B.C. 
Works— TWICKENHAM,  ENGLAND. 


Telegrams—"  .Motezel,  London. ' 
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MORRIS,  RUSSELL  &.  Co-,  Ltd- 

ffljfj  SPECIALISTS     IN      HiOH-CI.ASS  iltiS^ 

^^^  BRITISH     ANn     AMFRir.AN      AiiTnMnHM  F      an.r.PSQORiFe  ^4J^^ 

FORD, 


A     FEW 

The  Famous  "K-W" 

FORD   LIGHTING   SETS. 

(lerWe  ilicir  current 
from  thf  oxistiutf  Ford 
Mak'ueto  Hiid  lUHMe 
.  I  III  t  >  ot'tain  H  I'lil- 
iiaiHlit:hl  ..n  iJutohI, 
Mist  whoti  juu  wiuit  it, 
without  Hiu  trnuble 
l«yond  toucluiiK  ttui 
fwitcli. 

'Hie  current  costs 
YOU  NOTHING,  and 
Iwyond  a  new  l>uU' 
occasi  tiHlty  tht?  ii)> 
keep  is  NIL. 
The  Umpb  luv  siiy- 
pUf^  eoini>let«  Tvith 
Bull*.  Wirinif  and 
Switch,  and  can  be 
fitted  without  tools  in 
ti  few  minultfl.  They 
jimt  <lrop  on  to  the 
I' \  luting  Ford  Bracki-ta 
BULLET  PATTERN.  Tht-  Set  comprises  a 
pairof  Head  Lampa,2Bulbs, Switch. and  Wiring  complete. 

I  Inclusive  price    Code  Wrrd. 

^  .CA  A  'Fordlette.' 
■  Fordack. 
"Fordst  n. 


SfECIAUISTS     IN      HIOH-CLJ\SS 

AND     AMERICAN      AUTOMOBILE      ACCESSORIES. 

HUPP,     AND      FLANDERS 


FITMENTS. 


Ml  nrmsKflnlHh  .. 
Black  and  Brass 
Spere  Btilhs.  6  v.  iS  e.p. 


A*    4. 

3  -  each 


The  "  Eros 
Odds  and  Ends 
Rick. 

lAiu'ih  12ir 
lM>t)i4|in. 
Width  Sin. 
I'ho       h  ndiest 
tittinii  outbdcai 

A  fttronti  metal 
basket  lor  tlw 
daitabi'wrd  or  interior  uf  car.  forming  the  most  conTeniem 
receptacle  (or  glovea,  road  map,  pipe  or  tobacco  pouch. 

Brass.    Nickel    Plated,    Copper    Oxidiiied— IS'6. 
'Oddity'    'Oddnesi'     'Otldllag  Any    size    to    order 


The        KINGS  * 
MASCOT. 

.As    fitted  l'>  the   CAR   ol 

H.M.     KINO  GKOKGE  V. 

Hand  chased,     ivxquisile  design. 

PRICES.  Code. 

BR.ASS£i     1     o.      •'Kiiif;Iv." 

NlCKIiL  PLATED  1     6     a  ■■Kingdom.' 

SILVER  PLATED  i  10    ©."Kingship." 


Master 
Vibrator 


takun  (liu place  of  tlu-  tour  aepa'nte  Ti'i.-iii- 
hlers  on  tho  Ford  Coil.  It  sU*a  lies  the 
iKOiiioii.  cures  niisttring,  and  im-rcases  iln' 
power  M  id  sjie^^d  of  the  car.  The  usp  nf 
the  MaMt<T  Vibratiir  has  t.otm  sn  sin'i-esffnl 
that  we  lire  prepared  to  n-fuinl  tbo  pur- 
cliasc  prii-e  to  tiny  dis.-;atistic'd  i-usiomer 
who  rotunifl  llie  Vibrator,  in  uood  con- 
dition, within  30  days  of  delivery. 

"  Oool   ii.'nitinii    means    not    onlv  a  hot  spark,  but  a  hot  sp&ilc 
prc'i>  Tly  tiiiml  " 

Recommended  by  all  the  leading  'FORD'  Agents. 

Nfw  Hfdti.Td  Pri.-i-  €3  10    O Cude  W.-rd-'  Ma-Btoi 


Every  kind  of  road  the 

Treads  are  the  only  effective  Non- 
Skids.  They  are  held  in  position 
by  strong  coiled  steel  springs  at 
each  side,  and  do  not  heat  or  chafe 
the  tyres. 
They  are  absolutely  Puncture  Proof 

Your  present  Ijack  tyres  are  only  non- 
si'  Ids  so  lol)^'  as  tile  rubber  btuds  pi-oject 
Tlie  Wiiodworlh  Treads  nre  stt-el 
eitadded  and  are  non  skidn  all  the  time. 
REPRESENTATIVE      P-jICES. 


750x85 
30  X  3 
760  xgo 

30  X    34 

31  X    4 
Loo.ooo  sold  during  the  last  six  years, 


Each 
/■ 
45/ 
61/ 
61/- 
75/- 


Code  Woi^. 
'  Garcia" 
"  Famoso  " 
"  Gazozo  " 
"Febraca" 
*  Fencnre  " 


HARD    LABOUR  ABOLISHED. 

Turns  with  11  crank    and    i.    clamped 
securely  t^i  tlie  running  board  in  a  few 
wcondi!!.    i>umpfi  up  the  larvcitt  tyre  to 
full  pressure  easily  and  speed ilj' 
PBICE.  complete  wicli  gaiue,    £8  3b. 


DIMENSIONS. 
Ce&cliiding 

1 1  an  die.  J 

Hei(;)it     Ttin. 

Lenv'th 

Width       8  in 

Weight  841b8 


Code—'  l*eerlea8. ' 


The   "GLOBE" 
STEEL  BOX 

makes  a  handsome  ad- 
dition  to  the    Runnins 
Board  of  the  Car.     Fin 
ished  in  Black  Enamel. 
For  Tools,  Battery, 
Spares,  etc. 
Prices — 
B116.  loj  X  5t  X  Siin. 
10/S,  Code    "Globox." 
C166.     I5i  X  6i  X  9m. 
17/6,  Code,   "GlobetL" 
Made  in  26  sizes.  Supplied 
with,    or    withont    wood 
lining. 


The  BEST  PLUG  for  FORD, 
HUPP,  and  FLANDERS 
CARS    is  undoubtedly  the 

*OHAIVIF»ION     X" 

as   it  is  so  easily  taken  apart   for 

cleaning. 

Price  3/'  each.    Code  :  'Champs 

Spare    Porcelain^'  1/6    each. 

Code  :  'Champorce.' 
Enables  Petrol  to 
be  instantly  in- 
jected into  the 
Engine  for  easy 
startiQS. 


The  New 
'CHAMPION'' 
Priming  Plug 

-    as   enective 
as  a 
-ijuler. 

6/-  eacli 
Word- 
I'rhnus. 


jflERMDRB 

-J  **^     ExhausTHor 


Produces  four  dittei-eat  notes  simultaneously  with  a  rich 
ORGAN  tone.  Self  cleaning — cannot  clog  owing  to  its 
unique  coostructioo.  Can  be  fitted  on  Rtinning  Board  or  at 
back  of  car.  Fixed  to  end  of  Exhaust  Pipe  'no  cutting  of 
pipe  requirnd  except  on  motor  cycles  and  cycle  cars  for  which 
it  is  only  necessary  to  cut  a  hole  in  the  exhaust. 


prices;     COMPLETE     WITH 
No.  X.  SUe  (or  cars  over  35  h.p. 

„    2 ,       M      25  b.p. 

H-  Size  for  'Ford,'   Hupp,'  and 

'Flanders,'    and    aU    nthei 

cars  up  to  25  h.p. 

4,  size    .or    Cycle  Car?    and 

Motor  Cycles 


FITTINGS. 

£2  15    a 

2  10    O. 


Code. 

■'Aermell.' 
"Aerniist.' 


Complete  fitting  instrttCtiou  are  tent  with  each  horn. 


Kaloston' 
Pi.ATKO 
12/6. 

'  K  aleskel ' 


moment  to  the 

frame       of 

Scieeu- 


INSIST 
ON 


MOTORBESTOS ' 
LININGS  for  FORD  HUPP,  and 
FLANDERS    CARS. 

:  I  i.'^^  '  .  ither  witn  or  without  Brass  Wire   Insertioi.  'or  Ford  Cars. 
,1  noted  for  its  Durability,  (iripping  Power.and  Sweetness  of  action. 

I lib  Motorbestos  always  grip,  and  when  your  brakes  are  sho^i  with 

u  vou  ( aii  uavei  with  perfect  security,     lord  Cars  require  23105.  o(  1  jin.  x  iin 
iVice  per  length,  3/6.     Or  1/10  per  toot.     Hupp    Cart    require   2in.  x  5 /sain 
■  't  3/4  i^r  if>ot  Flanders  Cars    re.juire  2in.  x    Jin.,  at  3/2  per  foot. 
Stoched  in  scores  of  sizes  for  every  mahe  and  type  of  car. 


*tS^B'?;i:;i^,!oi£."T  morris,  RUSSELL  &  Co.,Ltd.,  6,  Gt.  Eastern  St.,  London,  E.C. 


Moti>r  Aco^tAorv  Murchantn.  BlanufactarerK'    -Vuents. 

Telrithon- — U>inlon  Wall  7801.  Cod^h  A  II  C  filti  F.ditiuu  and  Western  I'nion.  Cable    Address—"  Lmninoualy.  London." 

vo.trtla-.rat.    Atfent— W.  G.  H.VS1»C0CK    V£i.  W.  tiuictotj    St.,  Cli(t>jn  Hill.  Mclliourne.  S.  AJrl^-nn  Agents— SMITH.  DENHAM  &  Co.. 

KO.  Ui,\  z-JO.  Johajinc=l<iiri;  loderaU-d  .Malay  Slates  -Weota     BEHUV  K  Co.,  Ifoii,  I'erak 

1N0ENT8    THROUGH     HOME     SHIPPERS    PROMPTLY    ATTENDED    TO. 


Tru'le 
Marks  : 


® 


and 

Eros. 


r 
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The    14  h.p.    Hiimber. 


Colonial    Models 

1  1  h.p.,     14  h.p.,     20  h.p.,     and    28  h.p. 

SPECIAL   FEATURES. 

Large  Radiator^  Ample  Road  Clearance^ 
Strengthened  Springs  and  Rear  Axles, 
Light  on  Tyres,  Low  Petrol  Consumption, 


A    Hwnber    Agent    will    be  found    in    every  important    city    throughout 
the     world ;     for     name    of    nearest    Agent     and     Catalogue     write— 


llZ'   HUMBER   Ltd.,  COVENTRY, 

Eng. 


V^ 


:^ 
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Codes :     A£.C.  5lh  Edition,  Cables :     "  Vicloreska,  London." 

iVeslerii  Union,  and  Private.  'Phone  1 184,  Regent. 


DUFF.  MORGAN  &  VEBMONT 

LTD., 

48,  Dover  St.,  London,  W., 

EXPORTERS 


Agents  for  all  Motor  Cars,  Motor  Cycles, 
Cycle  Cars,  and  all  Classes  of  Accessories. 
Electrical    and    Consulting    Engineers. 


Correspondence  invited.  We  are  pre- 
pared to  act  as  London  Correspondents 
for  Colonial  and  Foreign  customers. 
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CHASSIS  TYPE 

BX3 
Popular  Model 

BX4 

Power     .     .     -     -     - 

14  h.p. 

14  h.p. 

Mnlor       .     .      .      -     - 

75  X  120 

75  X  120 

Lubrication   .      -      -      - 

Pump 

Pump 

Mal^neto        -      -      -      - 

Bosch 

Bosch 

Carburetter  -     -      -     - 

Zenith 

Zenith 

Gear  Type  -     -      -      - 

Quadrant 

Gate 

Speeds     

3 

4 

Back  Axle    -      -      -      - 

Standard 

Standard 

Bonnet      -     -     -     -      - 

Straight 

Taper 

Tyres  :   Plain   Tread 

Dunlop  -     - 

800  X  85 

810x90 

Chi-ssis  with  Tvres  -     - 

£210 

£240 

Codes    - 

Chaslyre 

Bee(or 

SIZES:    Wheelbase    - 

9(t    2in. 

9(t.  2in. 

Track       -     - 

4lt.  2in. 

4(t.  2in. 

Body  Space  - 

7(t.  5in. 

7(t.  Sin. 

COMPLETE  Cars. 

"  Popular  "  2-  eater    - 

£235 

£265 

Code  -     - 

Galax 

Hert 

Hood  (or  ditto-     -     - 

£5 

£5 

Code    -     - 

Cood 

Cood 

Screen  (or  ditto 

£3 

£3 

Code    - 

Folg 

Folg 

T5.  2-seater  with  hood 

and  screen  as  illustrated 

above.* 

£275* 

£305 

Code    -     - 

Ganer 

Ganis 

T8.     4  or   5-sealer 

Tcrpedo,  wiih  hood  and 

screen  as  illustrated 

£310t 

£340 

Code    -     - 

Teeate 

Beight 

Riley     detachable  wire 
wheels  and  spare  wheel 

£16   10  0 

£16   10  0 

Code  - 

Rye 

Rye 

TESTIMONIAL. 

14.  .^ugu-^ta  Street,  Birmingham. 

2oth  February,  icjr."-. 

Sirs, — When  just  over  12  months  ago  you  supplied  me  with  a  12-14  h.p.  Licorne  Car, 
I  promised  that  when  a  year  had  elapsed  I  would  let  you  know  how  my  e-tpcrience  compared 
with  what  you  told  me  concerninK  the  Car. 

I  think  you  were  too  modest.  I  have  driven  over  10,000  miles  in  the  12  months  and  am 
simply  delighted  with  her  reliability  of  running  and  economy  of  upkeep.  The  only  replace- 
Tiiciit  has  been  four  sparking  plugs.  My  genera!  average  in  petrol  conisumptiou  is  25  miles 
ixjr  gallon,  but  long  journeys  28.  My  present  rear  tvres  have  ilone 7,000  miles  and  I  projxjse 
changing  them  to  the  front,  where  I  estimate  they  will  be  good  for  another  2,oco  before 
re- treading.  The  car  has  not  given  me  a  moment's  trouble,  and  is  regular  in  its  running,  and 
as  I  use  it  for  commercial  purposes  and  carry  a  good  load  of  heavy  samples  out  in  all 
weathers  and  over  all  conditions  of  roads,  I  consider  she  has  passed  through  with  flying 
colours.  The  control  is  simplicity  itself,  and  her  silent  runniog  ami  tlie  way  she  pulls 
on  hills  is  a  marvel. 

In  my  opinion  the  Licorne  is  the  best  light  car  on  the  market,  and  to  re-echo  the 
opinion  of  all  who  havj  been  in  mine,  from  the  novice  to  the  ctpert — "  She  is  a  wondenul 
little  car."     If  you  care  to  make  any  use  of  this  letter,  you  have  my  permission  to  do  so. 
Yours  faithfully, 

(Sigued)  MARINO  -N.  CL.-\DUO. 


14  h.p.  B  X  3  Chassis.  T  8 

4-seater  Torpedo  Body,  Hood  and  Screen    -     £310  1 


Code    **  Teeate.' 
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BLERIOT 

LAMPS. 

Tremendous     Lig^hting^ 

Power  at  low  cost— The 

most    powerful     motor 

lamps  on  sale. 

Complete  Set  of  5  Electric 
Lamps  from  £9  :  10  :  O. 
Acetylene  Outfits,  Two  Head 
Lamps,  7 "  fronts.  Generator 
and  Tubing,  from  £6  :  15  :0. 
with    8J' fronts     £9:10:0. 

with  nr  fronts  £13:    0:0. 

the  8et 


Bleriot    Hand    Klaxon. 

More  powerful  than  electric 
horns— no  accumulator  required 
—No  trouble— Price  £6   6   0. 


BLERIOT    LTD., 

BLERIOT  HOUSE,  LONG  ACRE,  LONDON,  W.C. 


I 


i 


X, 


i! 


W.  COLE  &  SONS,  L^^ 

Coach    and    Automobile    Body    Builders    to    the    Royal    Family. 


Agents  for : 

VAUXHALL, 
SAVA, 
MORS. 
VALVELESS. 


■<;"'%Sy,< 


\\\R\-.      ALL      PliRlOUb. 

High    Class    Bodies    for   all   Chassis.  Repairs    to    Body    and    Chassis. 


Head  Offices  and  Showrooms 


Works  and  Garage  : 


^ 
^ 
^ 
^ 


I 

^ i^ 


Head  Utf ices  and  Showrooms  :  v     ^>v    1W T  rN  f\  XT  worKs  ana  i^arage  : 

92,  High  Street,  Kensington,^    LU  IN  LILI  IN        235,  Hammersmith  Road 
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The    SIMPLE 

"VALVELESS" 


NO    VALVES. 


CAR. 


NO    SLEEVES. 


An   object  lesson  in  Engine  construction,  from 

which  anyone  can  deduce  the  immense  value  of  the  simplicity  that  eliminates 
so  great  a  number  of  working  and  wearing  parts,  with  all  their  inherent  and 
attendant  troubles,   and  at  the  same  time  raises  the  index  of  efficiency. 


The    "Valveless"   engine   can    be   taken   to   pieces,    cleaned,    and    reassembled    by   any   one,    after   a   little 

experience.     There  are  only  six  working  parts  in  the  engine,   no  valves  or  sleeves,  only  one  sparking  plug, 

there  is  nothing  to  adjust.     The  car  can  be  kept  always  in  tune  and  running  at  its  maximum  efficiency.     If 

properly   cared    for   no   repairs   or   replacements  of  any  note   will    be  needed.       The  utmost  reliability  and 

endurance   characterise  the  "Valveless."     Its  pulling  poWer  on  hills,   its  ability  to  pick  up  speed,   and   its 

quietness  will  be  appreciated  by  every  experienced  mcjftorist.     "Owen  John,"  an  eminent  motor  critic,  wrote 

in  "The  Autocar"  :   "  /  am  of  opinion  it  is  one  of  the  coming  type  which  will  supplant  our  excellent  but  intricate 

usual  kind  of  present  day  motor  engine."     This  remark  was  made  with  reference  to  a  "Valveless,"  whicli  had 

run  70,000  miles.       A  well-known  doctor  in  South  Africa  ran  a  "Valveless"  for  three  years  at  a  cost  of  only 

8/-  for  renewals.  We  can  supply  abundant  evidence  that  the  "Valveless"  is  an  extraordinary  dependable, 
efficient  and  economical  car.  Your  own  personal  interests  demand  consideration  of  this  car.  Further 
information  gladly  supplied — write  us  first  mail. 


1 5    h.p.    Chassis 

Price  with  4  tyres  and    X?  Q  1  C 
5  detachable  rims     .  .    S.O  1  *J 

19*9  h.p.  Chassis 

Price  with  4  tyres  and    ^  Q  Q  C 
5  detachable  rims      . .    S»OOiJ 


A  GENTS  wanted  where  not 
'^      at    present    represented. 


DODSON    MOTORS, 

relegrams :     Uvada.  Piccy,  London."         34,    OLD    BOND   STREET.    LONDON.    W. 


PROPRIETORS:     DAVID     BROWN 
AND     SONS     (HUDDERSFIELD).   LTD.. 


telephoae  :  Regent  99. 
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MODELS    AND 
PRICES. 

Five  Seatet, 

200   GUINEAS. 
Two-Seater, 

200   GUINEAS. 
Chassis, 

£180. 
Delivery  Van, 

200   GUINEAS. 
Coupe, 

£285. 
Landaulette, 

£300. 
Cabriolet, 

£325. 

London  Built  Bodies. 
Colour  and  Style  to  choice, 


The  Sun  Never  Sets 

K-R-I-T   Cars  are   in   daily  use   in   every    quarter  of    the    globe,   giving 
car    for   service    overseas,    because    of    its    extreme     hardiness    and     its 


K-R-I-T   TWO-SEATER   MODH!      * 
including  spare  rim  and  tyre,  fitted  u  i ;  i; 


with    liood    iLiccii,    ^   idiiiu^,    gciitjiat.ui,  detachable  rims, 
ik  at  rear  and  every  accessory.     PRICE  200  0UINEA5. 


Juiiiotav,  London.*' 


K-R-I-T  LANDAULETTE.     A  smart  elegant  town  carriage,  remarkably  silent  and  flexible,  and  light  on  tyres, 
completely  equipped.     Ready  for  the  road,  £300, 

we^ams^      THE  KBIT  MOTOR  CAR  Co.,  Ltd., 


TKC 

value'in 
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m  the  K-R-I-T  Servicei 


comparably  reliable  service  to  their  owners.     The  K-R-T-T  is   the  very 
lility    to    withstand    rough   usage   in    travelling    over    Primitive    roads. 


^-R-l-T  Fl  VE-SEATER  TOURING  CAR.  with  hood,  screen,  5  lamps,  detachable  rims,  including  spare  rim 
nd  lyre,  and  all  accessories.     Ready  for  the  road,    PRICE    200   GUINEAS. 


Why  not  investigate 
the  reliable  K-R-I-T? 
its  many  improvements 
and  distinctive  refine- 
ments which  have  been 
incorporated,  have 
brought  these  famous 
cars  to  the  level  of 
automobiles  at  double 
(he  cost. 

Catalogues  gladly 
forwarded  to  any  part 
of  the  world. 


C-R-l-T      DBLIVERV      VAN.       A     smart     economical     vehicle     replete     with     fvery     equipment.       Ready 
or  the   road,   200   GUINEAS.  '       t    f  y 


127,   Long  Acre,   London,   W.C. 


Finest 
ifche  world 


Telephone — 
501 1  Gerrard, 
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Head  Lamp Model  635. 

A  stronR  well-made,  Acetylene  lamp  of  excellent  finish.  Has 
Sin.  Front,  6m.  Mangin  I-ens  Mirror  and  adjustable  burner  for 
focussing.  Bracket  centres  7iin.  Gives  a  good,  steady  light  and 
is  thoroughly  reliable. 

Nickel  45/- Brass  4 1/6. 


Side  Lamp    . .    Model  540. 

.\  small  size  lamp,  but  gives  a 
i^ood  light.  Height  gin.;  .sin. 
Front.  Strongly  made  and  well 
finished. 

Nickel  33/6  ..   Brass  30/- 
per  pair. 


Head  Lamp Model  500. 

A  sclf-co:>taiiied  Acetylene  lamp  of  special  design,  soundly 
constructed  and  cxceilently  finished.  Has  7in.  Front,  sin. 
Mangin  Lens  Reflector  and  64in.  Bracket  centres.  Can  be 
depended  upon  to  give  a  good  steady  light. 

Nickel  45/6 Brass  41/6. 


Always  use 


LAMPS 


—  BECAUSE  —  you  can  thoroughly  depend  upon  them  to  always  give  efficient  service  —  they  are  moderate  in  price  —  econoo  ical 
in  upkeep  —  and  only  require  ordinary  attention  to  maintain  in  perfect  working  order. 

—  Remember,  the  initials  "  P.  &  H."  represent  the  famous  Powell  &  Hanmer  productions  —  the  British-Made  QUALITY  Lamps 
of  "Highest-Grade"  and  highest  VALUE. 

—  In  design,  materials,  worknianship,  and  finish,  "  P.  &  H."  LAMPS  typify  BEST  —  our  unrivalled  experience  and   knowledge 
combined  with  the  finest  productive  facilities  make  them  so. 

—  Hence,  always  use  "P.  &  H."  LAMPS  —  youll  then  be  assured  of  perfectly  satisfactory  lighting  equipment. 

—  Our  new  Electric   Lamps,  and  our  many  other  Models  are  illustrated  in  our  "  Car-Lamp  Catalogue."    Write  for  copy  post  free, 
it  will  aid  you  in  choosing. 

Powell  ik  Hanmer,  Ltd.,  Chester  St.,  Birmingham. 


Head  Lamp Model  600. 

Our  leading  Acetjrleoe  niodel,  tnadc  upon  the  latest  construc- 
tive principle,  and  cxcdlentJy  ftnished.  Has  Sin.  powerful 
Mangin  Mirror  Rcfleclor,  optically  ground  and  correctly 
tocmeed.  Gives  a  powt^ul,  cooceotrated  beam  of  light. 
soio.  Front,  9)ia.  Bracket  centres. 

Nickel  85/- Brass  77/6. 


Qenerator    ..     ..    Model  640. 

Strongly  made,  of  extra  large  size. 
has  shaking  grid  to  carbide  chamber, 
which  ensures  grtattr  efficiency. 
Will  supply  two  headlights  for  from 
5  to  6  hour-'  wrien  fully  charged. 
With  Metal  Clamp  aa  showp  41/6. 
Nickcl-platfd  or  Hrast.  45  /-.  Fitted 
into  a  PoUbhfd  Wooden  Box  52/-, 


Head  Lamp Model   970. 

Thib  lamp  has  Qin.  Front  and  is  fitted  with  Real 
Mangin  Mirror  Reflector,  Bevelled  HIate-glass  Convex 
l.cns  and  "  RONI "  Burner.  Compact  and  strong, 
and  gives  an  oxcoUent  light 

Nickel  45/- Brass  4  I /6. 


THE    Autocar    Imperial    year    book    (Advertisements); 


JcxV. 


XXVI. 


THE    AUTOCAR    IMPERIAL    YEAR    BOOK    (Advertisements). 


MOTOR  UPKEEP 

AND   HOW   TO  REDUCE    IT. 


Surely    tins   is    a    question    which    must 
appeal    to    ever\'    Car    owner  or   driver. 


We  have  published   a   little   booklet    tlie 
title  of  wliich    is 


<< 


MOTOR  UPKEEP" 


It  illustr;ites,  describes,  and  prices  the 
many  Specialities  we  have  introduced  for 
the  purpose  of  eliminating  maintenance 
costs  and  adding  to  the  comfort  of  all 
Car  owners  and  drivers. 


"Chemico"  Carshine,  a  metal  polish 
in  ]X)wder  form,  soluble  in  jjetrol  making 
the    finest    metal    polish    it    is     possible 

to   obtain. 
"Chemico"    fieliance  Patches,    of  all 

types,  sizes,  shapes,  etc. 
Repair  Outfits,  Rubber  Solution,  Illumin- 
ating, and  Lubricating  Oils,  Motor  Grease, 
\'asoIeum — the  only  really  satisfactory 
gear-box  lubricant— and  Scores  of  other 
useful    lines. 

We  want  to  post  to  every  reader  of 
this  work  a  Copy  of  that  booklet 
HELPFUL,    INTERESTING,   FREE 

MAY     WE    POST    YOU    A     COPY? 


It    Mj,     >cn(l     postcard. 
Booklet  by  return  post. 


^   STIFFBACK^» 
^      PATCH       ^ 


ARSHlUt 

^fPCRFeCTMtTAL^ 


THE 

COUNTY  CHEMICAL  Co.,  Ltd. 

2       Chemico       Works 
Bradford     Street,      Birmingham     Eng. 

LONDON.         MANCHESTER.       GLASGOW. 
DUBLIN.  CARDIFF. 

37/J4/l/'3 


THOMSON-BENNEH 


ALL-BRITISH 

'Glissades' 


MADE. 


ENCLOSED 

FRICTIONLESS 

MODEL. 

.\  true  springing 
device,  eliminat- 
i  n  g  friction 
owing  to  the 
swivelling 
action  and  ab- 
sence of  guides. 
Sensitive  to 
every  variation 
in  the  load. 

Prevent  small  road  shocks  from  reaching  frame. 


Swivels 

NOTE: 
No    Guides 

to  bind. 

Fixed 
litiie. 

For  Cars  up 
to  20  cwt.. 

£3:10:0 

^0  cwt.. 

£4:10:0 

Swivels 
hurts. 

40  cwt.. 

£5:10:0 

"NEVAJAHS" 


FOR     BAD     ROADS. 


Easily 
Fitted. 


Prevent 

bad 
bumpinff. 


For  medium  cars,  16   6  pair.       For  heavy  cars,  18/6 
and  upwards. 


^ErNTA- MAGNETOS 


The  All-British 

Machines- 


Oscillating  Type  H.T.  Magneto. 


4-cyl.  D.D.  Type  Magneto. 

New    D.D.    Type  (dust  and  damp  proof)  Magnetos  are 
the     last     word     in      high-class      up-to-date      British 

manufacture. 

For  cars,  cycles,  marine,    agricultural,  and  stationary 

engines.      Special  Oscillating  Magnetos  for  slow  speed 

work  (gas  engines,  etc.) 

Atienls  ill  all  purl-i.  Send  lur  Lists. 

THOMSON-BENNETT,  Ltd.,  Birmingham. 
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ALLDAYS 


ESTABLISHED  1650. 


Coloiiia.!  liuyors  should  carefully  coasider  the  commercial  standing  of  the  firms  with  whom  they  are 
invited  to  jjlace  their  orders.  ALLDAYS  &  OXION'S'  busines.s  was  established  in  the  year  1650 
(262  years  ago).  Its  General  Engineering  Prod^icts  had  a  World-wide  reputation  before  the 
introduction  of  Motors.  They  were  one  of  the  first  British  firms  to  manufacture  Motor  Cars,  and  their 
previous  long  experience  has  stood  them  in  such  good  stead  that  to-day  they  lead  the  market 
with  their  moderately  priced  High-quality  Productions.  Their  reputation  is  your  guarantee  of 
satisfaction. 


PLEASURE  GARS. 

Specially  suited  for  Colonial  Service. 


1913  Models. 


l6/2uh.p,  Toi'pt'd'i    Phaeton   £'^60. 


Complete  Car 
Ibices  froiri— 

12  Hh.p.  £300. 
16  20h.p.  £335. 
25/30  h.p.  £410. 
30/35h.p.(6cvi)£57O. 

All  the  latest  improvements  are  embodied  in  these  Cars. 
which  are  not  to  be  excelled  for  Silent  Kiiuning,  Power 
Developed,  General  Efl&cieiicy,  and  particularly  their  long 
service  qualities. 


Applications  for  Agencies  Invited -Write  for  Terms. 

COMMERCIAL 
MOTOR    VEHICLES. 


Side  by  side  with  onr  Pleasure  Car 
Business  we  have  built  up  a  large  trade 
in  Business  Motors.  So  successful  have 
our  Commercial  Machines  proved  that 
their  repulatici  is  second  to  none.  Wo 
have  been  favoured  with  orders  Irom  H.M. 
Post  Office,  Contractors  carrying  II  11 
Mdijs,  and  most  of  the  ])rincipal  firms  liotli 
in  this  country  and  abroad,  who  lia\t' 
a(lo])ted  Motor  Tracticju.  Wes|)cciali.sc  in 
Motor  Lorries  (to  carry  loads  up  to  5  terns) . 
Motor  Vans,  Char-a-bancs,  Onniibu.ses. 
Railway  Inspection  Cars,  etc..  etc. 


Please  write  for  our   Catalogue,  stating  whether  you  are  interested  in   Pleasure  Cars  cr   Commercial 

l\4otors,   or  both.     We  shall  be  happy    to  submit  specifications  and  estimates  for  Commercial  Motors 
oj  any  description.     Please  stale  requirements. 


Pneumatic 
CO., 


ALLDAYS  &  ONIONS 

ENGLAND. 

Uondon  Depot :  58,  Holborn  Viaduct,  E.G. 


Engineering 
LTD., 


Birmingham, 


(Contractors  to  H,.\l.  Government  Post  Office    India  O.lic    etc. 
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-iCoirnayqlit  Coacliwork 

The    Pioneers   in    Exclusive   Designs. 


Your  car  will  run  best 
if  fitted  with  Con- 
naught  Coachwork  for, 
owing  to  the  scientific 
designing,  this  coach- 
work  is  as  light  as 
possible,    consistent 


with  strength.  Coach- 
work  of  more  thorough 
workmanship,  more 
durable  construction, 
or  more  tasteful  design 
and  luxurious  finish  has 
never    been   achieved. 


A   Rolls   Rovce 


A    chassis    with    Connaught    Coach- 
work    always  means   a  Car   de  Luxe. 

Plea.sf  write  for  drawings    and  quotations   to  :  — 


The  Connaught  Motor  &  Carriage  Co.,  Ltd., 
27-9  &  121-2,  Long  Acre,  London,  W.C.,  Eng. 


The  finest  medium-po\\rered  car  of  the  day  for  all-round  use. 

VERY      LIGHT.      The  cliassis  with  the  least  number  of 
VERY       STRONG,      parts.      All   component    parts    doubly    ■ 
VERY   RELIABLE,      strong    without     increase    of     weight. 

The   most   economical  car  for  the   owner  to    run 

and 
the    best    proposition    ever    put    before     Agents. 

EXCELLENT  TERMS EXCELLENT  RESULTS. 

One  car  sold  invariably  means  numerous  recommendations.     It  is  to  your  interest 
to  obtain  full  information  from  the  Sole  Concessionnaires  for  the  British  Empire 


The      Connaught 
Motor  &  Carriage      a 


Company,   Ltd. 


27-29,  121-122, 
Long  Acre, 

London,    w.c. 


E.H.G. 
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THE   LITHANODE 

Car  Lighting  Equipment 
ALWAYS 

Safe,    Sound,    and    Satisfactory. 


Write  for  Catalogue  to 

Lithanode  Ltd.,  190,  Queen's  Rd.,  Battersea,  London  S.W. 


11  h.p.,  4-Cyl.,67x  110,  4  Speeds  and  Reverse  (Gate  Change),  Worm  Drive,  £266  Chassis. 


WORLD  -  WIDE    REPUTATION. 

FOR 

g    Maximum  Efficiency,    Minimum  Maintenance  Cost. 


CM 


K 

e 


o 

I 


BRASIER 


New  Models  and  Improvements  for  1913. 
Prices  include  Warland  Dual  Rims  and  Miclielin  Tyres. 

Liberal  terms  to  Agents. 

Spare  Parts,     Repair  Works  and  Showrooms  : 

The  SOCIETE  des  AUTOMOBILES  BRASIER  (of  Ivry  Port,  France), 
77     &     78.     HIGH     STREET,     MARYLEBONE,     LONDON,     W. 


Telephone  ;  2125  Mavfai< 


telegrams:  "  BKASIEKOTO;  LONIX>N.' 


10 
10 


o 
o 


o 


ss 


e 
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12  h.p.,  70  X  130 


£306  Chassis. 


16  h.p.,  85  X  140 


£400  Chassis. 
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PUBLISHED    ANNUALLY    BY— 

Iliffe  &  Sons,  Limited.  20,  Tudor  St..  London,  E.G., 

England. 


PREFACE. 


THE  main  aim  of  this  work  is  to  put  into  a  convenient  form, 
for   the  benefit  of   readers  beyond   the  seas,   a  volume  of 
information  on  motor  subjects   which   will  keep    them    up 
to  date ;  in  other  words,  the  attempt  is  to  provide  a  review 
of   automobiles  and   automobilism  as  they  stood   at  the  opening  of 
the  year. 

For  some  time  past  it  has  been  felt  that  the  need  existed  for 
such  a  compilation  as  "  The  Autocar  Imperial  Year  Book,"  and  the 
endeavour  has  been  to  compile  a  standard  work  of  reference  for 
the  use  of  motorists  abroad  and  the  many  intending  users  who 
■desire  a  means  of  making  reliable  comparisons  of  cars  and  accessories 
before   purchasing. 

A  glance  at  the  contents  on  the  next  page  will  show  the  wideness 
and  scope  of  the  book.  The  effort  has  been  to  make  it  of  use  and 
interest,  not  only  to  those  who  want  to  know  about  technical  aspects 
of  the  subject,  but  also  to  those  who  are  interested  in  it  either  from  a 
business  or  a  recreational  point  of  view. 

The  compilation  has  mainly  been  carried  out  by  men  who  have 
personal  knowledge  of  Britain  beyond  the  seas.  They  have  endeavoured 
to  keep  in  mind  the  things  which  those  who  are  separated  from  the 
motor  manufacturers  by  long  distances,  and  consequently  long  time 
intervals,  most  wish  to  know,  and  they  will  be  grateful  for  any 
criticisms  which  will  enable  them  to  make  future  editions  of  the  work 
more  useful. 
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1913  Practice  and  Tendencies  as  Exemplified  by  the  Exliibits  at  the  last  Olympia 

Show,  together  with  some  Criticisms. 

(Coachwork  is  reviewed  on  pages  9-18). 


Engines. — Two  rather  noticeable  tendencies  in 
engine  size  are  to  be  found  wlien  taking  the  exhibits 
as  a  whole.  On  the  one  hand,  the  80  mm.  engine 
has  been  increased  in  size,  in  some  cases  by  lengthen- 
ing the  stroke ;  in  others  it  is  no  longer  in  the  80  mm. 
class  at  all,  for,  while  retaining  quite  a  moderate 
stroke,  it  has  been  increased  more  or  less  in  bore, 
though,  unquestionably,  the  more  frequent  enlarge- 
ment has  left  the  bore  alone  and  added  to  the  stroke. 
This  is  a  perfectly  natural  consequence  of  the  over- 
loading of  the  average  80  mm.  engine,  i.e.,  of  engines 
of  80  mm.  bore  or  thereabouts  and  not  exceeding  120 
mm.  stroke.  These  engines  were  so  remarkably 
efficient  with  reasonable  loads  that  both  makers  and 
users  alike,  as  we  pointed  out  last  year  more  than 
once,  began  to  expect  too  much  of  them  and  to  over- 
load them,  so  that  they  could  only  make  a  reasonable 
average  speed  on  the  road  by  being  geared  very  low, 
and  they  therefore  became  more  or  less  irksome  to 
drive.  This  matter  began  to  correct  itself  last  year, 
when  a  good  deal  of  stroke  lengthening  was  done,  but 
this  year  it  has  become  much  more  general.  In  say- 
ing this  it  should  be  understood  we  are  dealing  with 
those  80  mm.  engines  which  are  expected  to  do  work 
and  to  make  averages  as  high  or  higher  than  were 
required  only  a  very  few  years  ago  from  very  much 
larger  engines. 

Side  by  side  with  this  very  strong  tendency  to  en- 
large the  capacity  of  the  80  mm.  engine  there  is  an 
almost  equally  noticeable  tendency  to  build  still  smaller 
engines  than  have  ever  been  constructed  before, 
e.xcept  in  exceptional  ca.ses.  There  is  now  quite  a 
large  class  of  engines  of  about  70  mm.  in  bore  for  small 
light  four-seated  cars,  but  the  matter  does  not  end 
here,  as  there  is  a  still  smaller  class — smaller  in  both 
senses  of  the  word  at  the  present  time,  but  none  the 
less  existent — in  which  the  engine  is  of  less  than  60 
mm.  bore.  Strangely  enough,  in  these  days  of  long 
strokes  the  majority  of  these  small  and  very  small 
engines  have  not  relatively  long  strokes,  though  there 
is  at  least  one  engine  of  50  mm.  bore  which  has  a 
stroke  of  double  its  bore,  and  there  are  other  small 
engines  of  approximately  similar  stroke-bore  ratio. 

As  to  the  tendency  which  was  so  noticeable  la.st  year 
to  lengthen  the  stroke  without  touching  the  bore,  this 
has,  unquestionably,  become  very  much  stronger ;  in- 
deed, it  is  a  question  whether  it  has  not  been  overdone 
in  some  cases,  though  with  the  knowledge  available  at 
the  moment,  we  certainly  should  not  like  to  say  that 
any  car  in  the  exhibition  was  really  too  long  in  the 
stroke  :  what  we  do  wish  to  infer  is  that  the  stroke- 
tore  ratio  has  probably  arrived  at  or  near  its  extreme, 
as  may  be  imagined  when  we  find  strokes  of  two  and 
a  quarter  times  the  bore.  Such  a  ratio  approaches 
within  measurable  distance  of  the  80  x  200  mm. 
record  breaker  which  gave  the  old  Brooklands  rating 
classes  their  death  blow  and  brought  about  the  institu- 
tion of  the  far  more  satisfactory  capacity  rating  now 
established. 

A  cursory  inspection  of  Olympia  might  lead  to  the 
conclusion  that  for  propelling  a  given  load  engines 
were  becoming  smaller,  and,  while  it  is  true  that  the 
monster  slow-running  engine  is  now  a  thing  of  the 
past,     we    should    certainly    say    that    the    all-round 


lengdiening  of  stroke  has  checked  the  tendency  to- 
wards the  very  .small  engine  for  cars  of  medium  size 
and  weight,  though  side  by  side  with  this  there  is  the 
growth  of  the  smaller  classes  of  engines  in  cars  which 
are  properly  within  their  power.  This  is  satisfactory, 
as  against  the  small  engine,  because  it  is  .small,  nothing 
can  be  urged.  It  is  the  calling  upon  it  to  propel  cars 
too  big  for  it  which  is  objectionable. 

Cylinders. — There  is  no  universal  practice  in  re- 
gard to  the  casting  of  cylinders,  though  the  use  of 
the  monobloc  casting  for  the  four-cylinder  engine  and 
the  two  groups  of  three  for  six-cylinder  engines  is 
growing.  The  few  who  cast  their  cylinders  individually 
have  not  departed  from  their  well-established  practice, 
but  a  good  many  of  the  makers  who  have  hitherto 
cast  them  in  pairs  are  now  castifig  them  in  the  single 
block.  The  very  satisfactory,  though  more  expensive, 
system  of  casting  in  pairs  and  then  bolting  the  two 
together  in  such  a  way  that  they  Ijecome  to  all  intents 
a  monobloc  is  still  only  practised  by  one  firm,  though 
there  is  not  a  little  to  recommend  it,  and  there  are 
possibilities  in  this  direction  which  have  not  yet  been 
pursued  to  their  full  development. 

The  design  of  monobloc  castings  has  improved,  as 
we  suggested  a  year  ago  would  be  the  case.  At  the 
same  time,  there  are  still  a  good  many  castings  in 
which  the  desire  to  eliminate  outside  piping  generally 
has  led  to  what  is,  we  are  bound  to  say,  a  more  or  less 
choked  engine.  Xot  a  little  of  the  improvement  in  the 
monobloc  casting  design  has  come  about  through  an 
increase  of  skill  on  the  part  of  the  founders  of  these 
often  very  difficult  jobs,  and  a  fuller  realisation  on  the 
part  of  the  designers  as  to  what  is  reasonably  possible 
and  impossible  in  a  casting.  There  is  a  pretty  general 
consensus  of  opinion  that,  quite  apart  from  providing 
a  very  rigid  engine,  the  monobloc  casting  is  cheaper 
from  the  manufacturer's  standpoint.  The  average 
repairer,  both  amateur  and  professional,  still  prefers 
the  cylinders  to  be  cast  in  pairs,  even  though  it  may 
mean  the  breaking  of  a  joint  or  two,  as  he  finds  them 
easier  to  handle  when  the  cylinders  have  to  be  drawn 
for  engine  cleaning  or  attention  given  to  piston  rings 
and  gudgeon  pins.  .\t  the  same  time,  the  repairer 
no  longer  regards  the  monobloc  casting  with  the  horror 
he  once  did,  and  no  doubt  his  work  can  be  greatly 
facilitated  when  the  cylinder  barrels  are  chamfered 
away  at  the  bottom  so  that  an  easy  entry  of  the  pistons 
with  their  rings  is  ensured. 

This  brings  us,  perhaps,  to  the  most  disappointing 
feature :  the  lack  of  consideration  of  the  user  which 
is  shown  in  regard  to  the  cars  for  1913.  With  one  or 
two  notable  exceptions  not  the  least  attempt  has  been 
made  to  render  it  any  easier  to  clean  the  top  of  the 
piston  and  the  combustion  head,  and  ninety-nine 
engines  out  of  a  hundred  can  only  be  cleaned  by  taking 
out  the  valve  caps  and  poking  about  inside  with  all 
sorts  of  specially  contrived  scrapers,  by  taking  the 
cylinders  off  altogether,  by  recourse  to  the  oxygen 
process,  or  bv  using  a  chemical  preparation. 

Number  of  Cylinders. — The  single-cylinder  engine 
is  almost  extinct,  and  it  will  soon  be  absolutely  so 
except  for  runabouts  of  the  most  mo<lest  description. 
In  many  cases,  too,  the  two-cylinder  engine  has  been 
reUnquished  in  favour  of  the   four  for  cars  in  which 
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the  chassis  remains  practically  unaltered.  It  requires 
little  foresight  to  prophesy  that,  speaking  broadly, 
the  small  car  and  the  medium-powered  car  of  the 
future  will  have  four  cylinders.  .As  to  the  three- 
cylinder,  it  is  absolutely  extinct,  and  must  be  written 
down  as  one  of  the  most  disappointing  engines  in 
the  history  of  motor  engineering.  Though  it  may 
yet  come  into  its  own,  it  appears  it  will  only  do  so 
at  the  same  time  as  the  two-stroke  cycle  is  brought 
to  such  a  state  of  perfection  that  it  replaces  the 
four-stroke. 

So  far  as  British  cars  are  concerned,  it  may  be  said, 
speaking  broadly,  that  if  the  power  required  necessi- 
tates an  engine  of  much  above  too  mm.  bore  and  140 
ram.  stroke  the  tendency  is,  undoubtedly,  to  use  six 
i:ylinders  of  smaller  individual  dimensions.  There 
are  notable  exceptions,  but  they  are  in  the  minority. 
On  the  other  hand,  foreign  practice  does  not  seem  to 
have  quite  the  same  limits,  as  abroad,  speaking  gener- 
ally, the  cylinder  unit  becomes  considerably  larger 
before  recourse  is  had  to  two  extra  cylinders. 

It  certainly  cannot  be  said  that  the  six-cylinder 
engine  is  spreading  downward,  as  it  seemed  likely  to 
do  at  one  time,  this  undoubtedly  being  due  to' the 
immense  improvements  which  have  been  made  in  re- 
lining  the  running  of  the  four-cylinder  engine,  these 
improvements  not  only  including  the  engine  itself,  but 
also  that  vital  organ,  the  carburetter. 

In  a  sense,  the  higher  powers  of  four  and  six- 
cylinder  engines  appeal  to  two  different  classes.  The 
covered-car  owner,  who  requires  silence  of  operation 
above  all  things,  in  many  cases  is  attracted  by  the  six- 
cylinder  engine,  which  is  not  only  smooth  running  in 
itself  as  a  prime  mover,  but,  owing  to  its  more  nearly 
continuous  torque,  makes  gear  changing  still  less 
necessary  than  with  the  four-cylinder  engine.  On 
the  other  hand,  the  four-cylinder  engine  appeals  to 
the  man  who  appreciates  efficiency  in  the  volumetric 
sense ;  he  knows  that  for  a  given  capacity  a  four- 
cylinder  engine  will  develop  more  power  besides  pro- 
viding a  lighter  and  simpler  motor.  It  is  true  he  may 
seldom,  or  never,  call  upon  his  engine  to  develop  that 
maximum  which,  volume  for  volume,  would  give  it  an 
advantage  over  a  six-cylinder  engine,  but  he  does  not 
mind  if  he  has  occasionally  to  change  gear,  and, 
therefore,  all  things  considered,  he  prefers  the  simpler 
expression. 

Poppet  Valves.— To  look  at  the  valves  of  to-day 
and  those  of  three  or  four  years  ago,  the  average,  or 
even  the  exceptional,  man  would  perceive  no  differ- 
ence, but,  if  he  carefully  studied  cam  contours,  quality 
of  material  and  accuracy  of  workmanship,  he  would 
find  differences,  the  dimensional  ones  being  almost 
infinitesimal,  but  the  effect  in  operation  simply 
wonderful. 

The  sleeve  valve  has  done  more  for  poppet  valve 
refinement  than  it  is  possible  to  realise,  and  even 
with  engines  which  have  quite  large  vahes  and  high 
lifts,  the  quietness  of  operation  is  such  as  would  have 
been  regarded  as  impossible  only  a  couple  of  years 
ago.  Yet,  as  we  have  said,  it  is  only  by  actual  trial 
that  the  differences  between  the  valve  gears  of  to-dav 
and  those  of  yesterday  can  be  appreciated.  Only  two 
years  ago  it  was  regarded  as  quite  impossible  to  com- 
bine in  one  engine  touring  smoothness  with  something 
very  nearly  approximating  to  competition  efficiency, 
but  this  has  now  been  done  by  several  of  the  more 
advanced  manufacturers,  and  quite  lively  cars  can  be 
bought  which  are  none  the  less  smooth  and  quiet  in 
running,  though  here  again  we  must  give  the  carbu- 
retter its  share  of  the  credit. 


The  practice  of  closing  in  the  valve  gear  by  readily 
detachable  plates  has  become  almost  universal,  and, 
while  it  has  little  or  no  direct  bearing  upon  noise,  it 
unquestionably  tends  to  maintain  silence,  as  the  valve 
motion  is  not  exposed  to  dirt  and  the  tappet  guides 
may  be  allowed  to  take  more  oil  from  the  crank 
chamber  without  making  a  dirty  engine ;  the  conse- 
quence is  that  the  covers  do  tend  to  maintain  silence. 
In  one  make  this  covering  of  the  valves  has  been 
carried  much  further  (Bianchi),  and  the  crank  chamber 
has  been  extended  so  that  the  valve  tappets,  stems 
and  springs,  are  actually  within  it.  Detachable  covers 
are  provided  in  the  sides  of  the  upwardly  extended 
crank  chamber,  so  that  the  valves  are  almost,  if  not 
quite,  as  accessible  as  usual,  and  we  have  what  we 
have  never  had  before,  and  that  is  a  completely  lubri- 
cated poppet  valve  system,  as  it  is  obvious  that  not 
only  are  the  tappets  as  well  as  the  cams  perfectly 
lubricated,  but  the  valve  guides  too,  which  have 
hitherto  been  the  one  unlubrlcated  portion  of  the 
motor  car  engine,  and  have  had  more  to  do  with  wear 
and  consequent  noise  in  the  valve  gear  and  with  bad 
carburation  than  has  usually  been  recognised.  While 
not  wishing  in  any  way  to  detract  from  the  credit  due 
to  the  makers,  we  may  mention  that  this  enclosing  of 
the  valves  in  the  crank  chamber  is  no  novelty,  as  it 
has  been  used  on  internal  combustion  engines  for 
marine  work  with  every  satisfaction. 

While  the  vast  majority  of  engines  are  of  the  one- 
sided type,  i.e.,  with  all  the  valves  on  one  side,  the 
T-headed  engine  is  very  far  from  falling  into  desue- 
tude ;  more  than  one  new  design  this  year  has 
returned  to  the  old  practice  of  having  the  exhausts  on 
one  side  and  the  inlets  on  the  other,  and  we  should 
not  be  at  all  surprised  to  see  this  tendency  grow 
stronger  now  that  the  silent  chain  drive  has  come  into 
such  general  use. 

Valve  Drives.^The  chain-driven  valve  shaft 
has  come  into  much  wider  use— in  fact,  its 
adoption  bids  fair  to  become  general — but  we 
must  say  that,  so  far  as  we  personally  are 
concerned,  the  absence  or  presence  of  a  chain- 
driven  valve  shaft  would  never  have  very  much  in- 
fluence upon  our  choice  of  a  car.  Indeed,  so  long 
as  we  had  good  helical  gears  we  should  be  as  well 
satisfied  one  way  as  the  other,  though  we  admit  that 
from  the  manufacturer's  point  of  view,  and  the 
repairer's  point  of  view,  there  is  very  much  to  be  said 
in  favour  of  the  chain  system.  It  has,  undoubtedly, 
tended  to  quietude  of  engine  running,  and  it  may  he 
said  to  provide  a  naturally  quiet  drive,  whereas  the 
.spur  gear  drive  is  not  naturally  quiet ;  very  great  care 
has  to  be  taken  in  manufacture  to  get  it  quiet,  and 
that  care  does  not  cease  with  the  manufacture  of  the 
parts  themselves :  there  is  often  a  great  deal  of  trouble 
after  they  have  been  assembled.  On  the  other  hand, 
the  chain  is  a  drive  which,  given  accurate  work,  will 
be  practically  noiseless,  and,  moreover,  after  long 
wear,  when  the  main  bearings  are  adjusted,  its  quiet 
running  will  not  be  impaired. 

Many  of  the  chain-driven  valve  systems  now  have 
proper  forms  of  adjustment,  more  often  than  not 
through  sliding  the  magneto,  but  other  makers  who 
started  without  adjustments  still  have  none,  and  in- 
form us  that  they  have  had  no  trouble,  as,  so  long  as 
the  chains  are  properly  run  in  and  given  their  initial 
stretch  before  being  fitted,  they  will  run  for  many 
thousands  of  miles  without  requiring  adjustment,  and 
it  is  maintained  that  by  the  time  they  do  require  it  they 
are  better  for  renewal.  On  the  whole,  however,  we 
think  the  evidence  available  is  in  favour,  and  rightly. 
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ot  provision  for  adjustment,  but  provision  should  also 
be  made  for  adjustment  of  the  timing  of  the  valves, 
as  in  the  case  of  the  Crossley,  Vauxhall.  and  some 
other  cars. 

Non  -  poppet  Valves. — No 
non-poppet  valves  were  to  be 
Olympia  Show,  so  that  there 
valve     whicii     has     not     passed 

use  in  the  hands  of  its  owners  ;  the  Knight  system  is 
now  four  years  old  from  the  user's  point  of  view,  and 
the  Argyll,  Darracq,  and  Itala  are  a  year  old.  Each 
one  of  them  is  silent  in  operation,  and  appears  to  be 
giving  satisfaction  to  its  owners.  The  Hewitt  appears 
to  be  no  longer  made,  but  this  is  not  on  account  of 
any  inherent  defects  of  the  piston  valve.  Other  firms 
than  the  original  exponents  are  taking  up  both  the 
Knight  and  Argyll  systems,  and  the  state  of  affairs  we 
suggested  as  likely  about  two  years  ago  has  arrived ; 
that  is  to  say,  while  the  poppet  is  no  longer  regarded 
as  the  one  and  only  possible  system,  the  double- 
sleeve,  single-sleeve,  and  the  rotating  types  are  all 
recognised  as  good  systems.  The  poppet,  while 
robbed  of  its  ancient  monopoly,  is  still  vastly  in  the 
majority,  and,  so  far  as  present  indications  can  show, 
appears  likely  to  retain  this  majority. 

There  is  no  evidence  of  any  burning  desire  of  the 
makers  generally  to  secure  a  non-poppet  system  at  all 
costs.  Undoubtedly,  the  final  valve  gear  has  yet  to 
be  evolved,  as  it  will  combine  the  advantages  of  each 
system  without  the  drawbacks  of  either.  When  this 
ideal  comes  about,  as  it  must  eventually,  the  valve 
question  will  probably  be  settled,  unless,  indeed,  the 
two-stroke  cycle  in  one  of  its  simplest  forms  should 
altogether  abolish  valve  gears  as  we  know  them  to-day. 
However,  our  mission  at  the  moment  is  to  deal  with 
the  present  and  the  immediate  future,  and  not  to 
attempt  to  penetrate  into  that  which  may  lie  far  be- 
yond it,  or  jjer  contra,  may  be  much  closer  than  anv 
of  us  imagine. 

Before  turning  from  the  non-poppet  valve  we 
should  like  again  to  give  credit  to  the  Knight  for  the 
wonderfully  refining  effect  it  has  had  upon  the  poppet 
valves  and  their  drives,  for  it  must  be  borne  in  mind 
that  not  only  is  it  almost  entirely  due  to  the  double 
slide  valve  that  poppet  valves  have  been  rendered  so 
quiet,  but  simultaneously  with  its  blow  at  conven- 
tionality so  far  as  the  valves  were  concerned,  it  also 
brought  in  the  silent  chain  drive. 

Crankshafts  and  Bearings. — Probably  there  is 
a  limit  to  the  strengthening  of  the  crankshaft, 
but,  despite  the  general  thickening  up  of  crank- 
shafts last  year,  even  those  makers  who  thought 
they  had  done  enough  have  in  many  cases  gone  a  stage 
further  this  year,  as  they  have  found  the  stiffening  of 
the  shafts  has  been  so  satisfactory  that  thev  have 
still  further  increased  diameters.  And  in  addition  there 
is  no  doubt  that  the  Norton  rotating  balancing 
machines,  which  Messrs.  .Alfred  Herbert  introduced 
into  this  country,  have  done  much  to  demonstrate  to 
the  utmost  the  importance  of  having  a  crankshaft  which 
does  not  react  or  "whip,"  if  it  is  desired  to  secure  a 
smooth-running  engine  which  will  be  devoid  of  harsh- 
tunning  periods,  covered  under  the  term  of  periodicity. 

Necessarily,  with  the  increase  of  shaft  sizes  both 
main  and  big-end  bearings  have  been  increased  in  dia- 
meter, though  from  a  purely  bearing  point  of  view 
this  is  increase  in  the  wrong  dimension,  as  it  is  length 
which  is  really  required  and  in  which  some  bearings 
are  still  on  the  meagre  side.  As  to  whether  three  or 
five  bearings  are  better  for  a  four-cvlinder  crank,  or 
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seven  than  four  for  a  six,  designers  are  divided, 
though,  on  the  whole,  the  tendency  appears  to  be  to- 
wards the  smaller  number  of  supports  in  each  case. 

We  tliink  there  is  still  something  to  be  done  in  the 
way  of  stiffening  the  supports  of  the  bearings  them 
selves,   and  that  a  good  many  designs  might   be  ini 
proved  by  strengtliening  the  upper  half  of  the  crank 
chamber  and  by  placing  the  bolts  more  scientifically. 

Pistons  and  Connecting  Rods. — The  practice  ot 
carefully  weighing  and  equalising  all  pistons  and  con 
necting  rods  is  growing,  and  in  these  days  of  compara- 
tively low  gears,  and,  therefore,  high  engine  speeds, 
it  is  most  desirable. 

While  steel  pistons  are  far  from  common  more  arc 
being  used,  and  pistons  generally  are  being  lightened 
and  far  more  scientifically  designed.  At  the  same 
time,  speaking  broadly,  the  light  piston  has  not  had 
all  the  consideration  it  deserves,  but  time  is  rapidly 
righting  this. 

Various  attempts  are  being  made  to  obtain  the  de- 
sideratum of  a  well  lubricated  piston,  and,  at  the  same 
time,  to  avoid  penetration  of  oil  above  it,  as  that  is, 
of  course,  the  cau.se  of  the  greater  portion  of  the 
annoying  carbonising  of  the  piston  and  combustion 
head,  which  so  quickly  spoils  the  running  of  the  well- 
tuned  engine.  Probably  the  two  most  successful 
attempts  are  those  of  the  Talbot  and  Wolseley  firms 
embodied  in  llieir  1913  models.  In  the  case  of  the 
Talbot  the  three  rings  are  placed  below  the  gudgeon 
pin,  while  the  \Volseley  has  its  rings  in  the  usual  posi- 
tion at  the  top,  but  below  the  gudgeon  pin  the  pistorr 
is  reduced  to  within  a  short  distance  of  the  bottom  of 
the  piston,  at  which  point  it  again  assumes  its  full 
diameter.  In  the  slightly  smaller  skirt  of  the  piston 
holes  are  drilled,  so  that  while  the  piston  is  never 
short  of  lubricant  the  passage  of  oil  above  it  is  almost 
entirely  prevented.  These  two  methods  are  not  the 
only  ones  by  a  long  way,  but  we  mention  them  as  in- 
stances of  the  efforts  which  are  being  made  to  keep 
the  engines  internally  clean,  and  of  two  widely  different 
ways  iif  attacking  the  difficultv. 

There  was  one  example  of  aluminium  pistons  in  the 
exhibition — those  fitted  to  the  N.B.  engine.  We  shall 
certainly  watch  their  performance  with  interest  if  only 
because  they  remind  us  of  a  historic  experiment  in  con 
nection  with  steam  engines  well  before  the  birth  of 
the  modern  motor  car. 

Engine  Lubrication As  was  the  case  a  year  ago, 

trough  lubrication  is  the  prevalent  system,  but  there 
are  variations.  In  principle  it  is  nothing  more  or  less 
than  a  regulated  splash  :  its  essential  difference,  apart 
from  the  constant  level  of  oil  kept  in  the  troughs, 
from  the  old  splash  system  is  that  the  big-ends  them- 
selves never  touch  the  oil,  the  dippers,  or  small  pro- 
jections, at  the  bottom  of  each  big  end  serving  to 
catch  up  the  oil  and  throw  it  about,  though  in  some- 
cases  the  dippers  are  practically  scoops,  and  not  mere- 
agitators,  so  that  oil  is  scooped  into  the  big-end  bear- 
ing as  well  as  thrown  elsewhere.  Where  the  trough 
systems  generally  have  been  improved  is  in  providing, 
a  more  definite  feed  to  the  main  bearings  than  that 
of  splash.  Two  systems  are  most  prevalent:  one  i-s- 
to  have  small  boxes,  or  catchpits,  over  each  main 
bearing,  so  that  the  oil  thrown  up  all  over  the  engine 
falls  into  them  and  feeds  the  bearing,  and  the  other 
is  to  have  a  pipe  service  to  the  main  Ijearings  from 
the  pump  and  then  to  use  trough  splash  for  the  big- 
ends  and  rest  of  the  engine. 

Internal  lubrication  throughout  fioni  main  bearing 
to  cr.ink   pin,   and  thence  to  gudgeon  pin,   is  by   no 
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means  generally  used.  There  is  much  to  be  said  in  its 
favour,  and  not  a  little  against  it.  The  points  usually 
urged  against  it  are  that  it"  there  be  any  din  in  the 
oil  it  is  forced  into  the  bearings,  and  that,  further, 
if  any  bearing  wears  unduly  it  gets  more  than  its  share 
of  oil  to  the  starvation  of  the  rest  of  the  engine.  This 
second  objection  can  be  overcome  by  having  a  sutli- 
ciently  high  pressure,  though,  [jer  ontia,  it  intensi- 
fies the  first. 

Such  extraordinarily  good  results  are  being  obtained 
from  the  better  systems  of  trough  lubrication  or  very 
near  equivalents  to  it  that  it  seems  almost  unreason- 
able to  cavil  at  it.  At  the  same  time,  we  cannot  lielp 
thinking  that,  considered  from  every  point  of  view, 
the  really  best  system  is  the  internal  pressure  through- 
out, provided  always  that  the  pump  is  really  powerful 
enough  to  send  the  oil  throughout  the  engine  even  if 
one  or  two  bearings  be  a  bit  slack,  and  further,  that 
the  filtering  arrangements  are  above  suspicion.  The 
very  fact  of  these  two  conditions  being  essential  is, 
perhaps,  the  strongest  argument  that  can  be  adduced 
in  favour  of  the  simpler  trough  system ;  both  it  and 
the  filters  can  be  more  nearly  neglected  than  the  more 
refined  internal  pressure  system.  At  the  same  time, 
in  a  counsel  of  perfection  it  is  difficult  to  avoid  the 
conclusion  that  the  internal  pressure  throughout  is  the 
best  of  all. 

We  refer  mainly  to  these  two  systems  because  the 
trough  is  the  most  prevalent  and  the  internal  pressure 
the  most  thorough,  but  there  are  a  number  of  vari- 
ants of  both  as  well  as  combinations  of  both,  so  that 
the  two  together  may  be  taken  roughly  to  represent 
modern  engine  lubrication. 

Probably  the  part  of  the  lubrication  system  which, 
again  speaking  broadly,  is  most  capable  of  improve- 
ment is  the  filter.  Given  proper  design  of  engine  and 
adequate  bearing  surfaces,  so  that  the  actual  loads 
upon  the  bearings  never  result  in  undue  pressures, 
wear  would  be  almost  abolished  if  only  the  oil  could 
be  kept  free  from  grit  and  other  small  foreign  par- 
ticles. Nowadays,  the  motorist  who  values  his  engine 
wastes  more  oil  than  lie  uses ;  in  other  words,  he 
empties  his  crank  chami>er  periodically,  and  we  can- 
not help  thinking  that  improvement  in  the  filtration 
system  is  the  line  upon  which  concentration  should 
be  made.  One  great  advance  has  certainly  occurred 
this  year,  inasmuch  as  so  many  more  firms  are  using 
filters  which  are  really  easy  to  take  out  and  clean.  It 
is  obvious  that  the  more  easy  this  operation  be  made 
the  more  perfect  the  filter  can  be  made,  also  because 
the  finer  the  filter  be  the  sooner  it  clogs,  and,  there- 
fore, the  easier  it  should  be  to  take  it  out,  remove  the 
impurities  it  has  trapped,  and  put  it  back.  The 
readily  detachable  filter  tray  beneath  the  big  ends  in 
the  Vauxhall  un(|uestionably  exhibits  a  tendency  in 
the  direction  of  refinement  of  the  filtering  arrange- 
ments, and  in  providing  easy  cleansing  of  the  first  as 
well  as  the  .second  filter,  while  its  generous  area  is  a 
valuable  factor  in  these  days  of  high  pressure  and  con- 
sequent high  oil  speeds. 

Ribbing  of  the  crank  chamber  and  other  exi)edients 
are  being  employed  to  a  limited  extent  to  keep  the  oil 
cooler,  and  it  is  quite  [)ossible  we  may  find  that  racing 
practice  will  aid  us  here,  as  at  lea.st  one  maker  has 
circulated  his  oil  through  a  special  radiator  so  as  to 
keep  it  cool  and  of  good  body,  which  is  certainly  the 
most  thorough  way  that  has  yet  been  adopted  to 
attack  the  problem,  as  all  the  other  devices  are  but 
palliatives,  and,  we  are  afraid,  the  majority  of  them 
■make  little  more  than  an  imaginary  improvement. 


Ignition — Ignition  has  now  become  one  of  the  most 
settled  features  of  the  modern  engine,  and  the  mag- 
neto holds  almost  undisputed  sway.  Its  only  possible 
rivals  are,  so  to  speak,  in  its  own  family,  and  these 
are,  in  the  first  place,  the  lighting  dynamo  as  exempli- 
fied by  the  Eisemann  and  Simms  combined  ignition 
and  lighting  machines,  and  secondly  by  the  electric 
self-starter,  as  in  the  Cadillac,  although  this  last  in- 
cidentally also  comes  within  the  category  of  lighting 
dvnamos.  Still,  it  is  primarily  an  engine-starter. 
Entirely  separate  ignitions — that  is,  a  magneto  system 
and  an  accumulator  and  distributer — are  rarely  found 
except  on  the  largest  and  most  thoroughly  appointed 
cars,  but  the  dual  attachment  introduced  by  Bosch 
some  four  years  ago  is  usually  fitted  to  engmes  of 
90  mm.  bore  and  upwards  to  make  starting  easier  and 
restarting  on  the  switch  {xjssible.  It  has  now  been 
supplemented  by  a  new  Bosch  device,  which  consists 
of  a  miniature  hand-revolved  magneto  to  provide  a 
spark  in  the  cylinders  when  the  engine  is  stationary, 
and  it  is  also  arranged  to  work  in  conjunction  with 
the  ordinary  running  magneto  when  making  the  first 
start  with  a  cold  engine,  thereby  producing  a  much 
stronger  spark  than  is  otherwise  possible,  as  the  baby 
magneto  is  geared  up.  The  idea  of  the  supplementary 
ha'nd-revolved  magneto  is  particularly  interesting  to 
us,  as  we  suggested  it  in  The  Autocar  long  ago  as  a 
combined  means  of  providing  not  only  the  equivalent 
of  switch  starting,  but  also  as  being  a  convenient  way 
of  carrying  a  spare  magneto,  as  our  idea  was  to  have 
a  second  full  sized  magneto,  and,  of  course,  the 
objection  to  this  was  on  the  score  of  cost.  So  far  as 
the  magneto  drive  is  concerned,  it  is  now  as  frequently 
carried  out  by  means  of  a  silent  chain  as  is  the  case 
with  the  valveshaft  or  shafts. 

Carburetters. — In  violent  contra.st  to  the  ignition, 
wliicli  is  practically  only  accomplished  in  one  way, 
rarburation  is  still  carried  out  by  a  far  larger  number 
of  varied  methods  than  any  other  function  rJonnected 
with  the  engine.  There  was  quite  a  number  of  new  and 
interesting  carburetters  in  Olympia,  but  it  cannot  be 
said  that  any  startling  innovations  were  shown.  It  is 
really  extraordinary  what  remarkable  results  are  being 
obtained  by  such  a  variety  of  widely  differing  carbu- 
retters, but  one  thing  in  which  they  are  all  similar  is 
tliat  they  are  all  of  the  jet  type  with  float  feeds,  the 
only  example  of  the  wick  carburetter  remaining  on 
the  Lanchester  car ;  this  carburetter  is  practically 
unaltered  in  principle  from  the  day  it  was  introduced 
in  the  last  century.  If  it  is  borne  in  mind  that  the 
float  feed  carburetter  may  have  anything  between  one 
jet  and  quite  a  large  number,  and  yet  both  give  good 
results,  it  will  be  realised  how  remarkable  is  the 
diversity  of  methods  in  comparison  with  the  near 
uniformity  of  fjerformances.  There  is  no  sort  of  settle- 
ment in  siglit  which  seems  at  all  likely  to  bring  about 
a  conformity  of  opinion  that  single  jets  or  multiple 
jets  are  the  better.  Nevertheless,  despite  these  wide 
discrepancies,  carburation  has  immensely  improved, 
and  the  quietness  and  smoothness  of  running  of  the 
modem  engine  is  as  much,  or  more,  due  to  the  im- 
l)rovements  in  carburetters  than  to  improvements  in 
tlie  engine  itself.  This  is  shown  by  the  fact  that  the 
running  of  a  hitherto  satisfactory  engine  may  be 
entirely  upset  by  an  almost  infinitesimal  derangement 
of  the  carburetter.  For  instance,  an  engine  which  has 
hitherto  run  quietly  and  smoothly  will  become  quite 
noisy  and  unyileasant  altogether  apart  from  its  loss  of 
power  by  reason  of  a  very  slight  interference  with  the 
petrol  supply,  such  as  a  partially  blocked  filter,  which 
may  not  be  anything  like  enough  to  bring  about  an 
involuntary  stop  or  even  materially  to  affect  the  speed 
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and  power  of  the  engine;  out  the  \<  ry  sh^ht  restriction 
will  often  render  the  engine  comparatively  noisy  and 
coarse  in  its  working.  It  is  impossible  to  consider  the 
carburetter  without  giving  attention  to  the  induction 
pipes,  and  there  is  no  doubt  that  in  this  respect  the 
tendency  to  place  considerable  lengths  of  the  induction 
branch  within  the  water  jacket  is  good  when  it  is  so 
carried  out  that  free  ingress  of  the  mixture  is  not 
interfered  with,  as  the  heating  of  the  pipe  not  only 
tends  towards  good  carburation,  but  also  results  in 
conservation  of  energy,  as  it  usefully  employs  some  of 
the  otherwise  waste  heat.  It  will  be  noticed'  that  there 
is  a  strong  tend&icy  more  or  less  to  combine  the  car- 
buretter with  the  engine,  and  in  several  cases,  among 
which  the  Rover  and  the  Hotchkiss  may  be  mentioned 
as  examples,  the  carburetter  is  bolted' straight  on  to 
the  water  jacket,  and  its  water  jacket  is  to  all  intents 
and  purposes  part  and  parcel  of  the  engine,  which  not 
only  tends  to  neatness  of  construction,  but  a  very 
thorough  heating  of  the  mixing  chamber,  though  when 
this  is  done  care  must  be  taken  that  the  carburetter, 
and  particularly  the  jet,  is  accessible,  otherwise  it 
necessitates  the  breaking  of  a  water  joint  to  get  at  the 
carburetter.  We  mean  to  say  there  are  some  designs 
of  carburetters  which  would  not  lend  themselves  to  this 
amalgamation  with  the  engine  because  their  internals 
are  only  to  be  got  at  by  removing  the  carburetter 
bodily.  This,  however,  is  entirely  a  matter  of  design, 
and  does  not  in  any  way  affect  the  principle. 

Engine  Accessibility — Before  passing  from  the 
engine  and  its  inseparable  companions,  the  magneto 
and  carburetter,  it  is  perhaps  well  to  consider  the  vital 
question  of  accessibility.  Many  engines  show  great 
improvement  in  this  respect  while  others  appear  to  be 
designed  without  the  smallest  consideration  for  the  fact 
that  sooner  or  later  it  will  be  necessary  to  take  out  the 
valves  or  to  do  one  or  other  of  the  small  jobs  which  are 
indispensable  to  a  w^ell  groomed  engine.  To  take  the 
most  general  type  of  engine  -(that  on  which  the  valves 
are  all  on  the  left  side),  it  appears  to  us  that  in  many- 
cases  quite  insufficient  use  is  made  of  ^he  opposite 
or  blind  side  Without  going  into  details,  it  seems 
clear  that  the  most  accessible  combination  of  the 
valve-on-one-side  type  is  to  have  the  exhaust  pipe 
on  this  side  swept  well  up  out  of  the  way,  the  car- 
buretter on  the  blind  side  of  the  engine,  and  com- 
municating with  the  inlet  ports  through  the  jackets 
between  the  cylinders.  The  magneto  (and  pump,  if 
fitted)  is  preferably  driven  by  a  cross-shaft  in  front  of 
the  engine,  though  while  this  is  being  done  it  would 
often  be  quite  easy  to  place  the  magneto  considerablv 
higher  up  than  is  usual,  as  while  it  appiears  accessible 
enough  in  a  Show  chassis  it  is  often  very  difficult  to 
get  at  the  points  of  the  make  and  break  and  the  dis- 
tributer when  the  mudguards  are  in  position.  Next 
best  to  this  the  magneto  should  be  kept  very  low  and 
parallel  with  the  crankshaft,  it  being  so  arranged  that 
it  can  be  almost  instantly  taken  away  from  the  engine 
when  it  requires  attention.  The  idea  of  it  being  low 
(iown  is  to  keep  it  quite  clear  of  the  valves,  and  it  may 
just  as  well  be  low,  if  it  is  once  placed  at  the  side  of 
the  engine,  as  it  is  almost  equally  inaccessible  in 
either  case.  But  the  best  position  of  the  magneto 
from  the  accessibility  point  of  view  is  undoubtedly 
across  the  engine  in  front.  The  arrangement  we  have 
roughly  outlined  above  of  the  engine  and  its  compo- 
nents presents  the  easiest  jxissible  accessibility  to  the 
valves,  so  that  when  they  require  attention  they  can  be 
got  at  without  any  difficulty  and  without  the  removal 
of  any  part  not  directly  connected  with  them,  and  each 
one  is  equally  accessible.  This  reminds  us  of  a  refine- 
ment on  the  Talbot  which  has  its  valves  covered  in, 
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i)ut  the  casing  is  so  arranged  that  the  two  ends  alter 
the  cover  plates  have  been  removed  do  not  get  in  the 
way  of  the  hand  when  one  wLshes  to  adjust  a  tappet  or 
remove  a  valve.  Only  a  few  engines  conform  to  this 
rough  outline  of  accessibility.  Many  come  within 
measurable  distance  of  it,  but  there  are  others  which 
really  are  no  credit  to  their  designers,  as  it  would 
appear  that  the  carburetter,  the  magneto,  and  even 
the  oil  filler  itself,  not  to  mention  the  necessary  ex- 
haust and  inlet  leads,  have  been  put  on  as  an  after- 
thought, everything  being  crowded  on  to  the  valve  side 
of  the  engine,  so  that  before  it  is  possible  to  get  at  the 
valves  one  has  practically  to  strip  the  engine.  On  the 
other  hand,  we  find  that  on  the  opposite  side  there  is 
nothing  at  all — it  is  an  aching  void  relieved  only  by 
the  steering  box. 

Self-starters. — It  is  impossible  in  a  general  article 
of  this  sort  to  deal  in  any  detail  with  self-starters. 
This  was  the  first  British  show  in  which  they  were 
shown  in  any  number,  and  so  far  as  it  was  concerned 
they  may  be  divided  into  four  classes — the  atmos- 
pheric, the  electric,  the  spring,  and  the  acetylene. 
There  are  variants  of  the  first  two  classes,  and  we  may 
say  for  ordinary  purposes  we  regard  them  as  quite  un- 
necessary for  the  smaller  engines  except  for  the  use 
of  doctors  and  others  who  are  constantly  stopping  and 
restarting  their  cars.  On  the  other  hand,  there  is  no 
doubt  whatever  that  with  the  larger  engines  they  are 
a  great  boon,  as  well  as  for  ladies  who  are  not  very 
strong  and  who  drive  without  a  chauffeur.  The  objec- 
tions to  them  are  that  they  are  complicated  and  more 
or  less  heavy,  and  it  appears  to  us  that  for  many  pur- 
poses the  simpler  form  of  spring  starter  has  very  much 
to  recommend  it,  as  it  is  not  only  simpler  but  much 
lighter.  The  acetylene  self-starter  has  only  one  repre- 
sentative, and  this  is  somewhat  surprising,  as  in 
various  forms  it  is  .so  much  used  in  America. 

Undoubtedly  in  these  days  of  electric  lighting  the 
electric  engine  starter  has  much  to  attract,  but  the 
pros  and  cons,  between  it  and  the  atmospheric  starters 
are  quite  nicely  balanced  provided  the  atmospheric  is 
of  such  a  type  that  it  will  start  the  engine  in  any  posi- 
tion. Where  the  electric  starter  scores  is  in  its  com- 
bination with  the  lighting  system,  while  the  atmos- 
liheric  claims  an  advantage,  inasmuch  as  it  is  available 
for  tyre  inflation,  and  in  the  case  of  the  Adams  for 
working  the  jack  as  well.  Credit  should  be  given  to 
the  Cadillac  makers  as  the  pioneers  of  the  combined 
system  of  electric  starting,  lighting,  and  ignition. 

Clutches — In  dealing  with  clutches  in  past  years 
we  have  said  in  effect  that  there  was  so  little  between 
the  leather-lined  cone,  the  multi-disc,  and  the  single 
plate  that  so  long  as  they  were  well  made  they  were 
all  practically  good  in  everyday  use.  This  was  per- 
fectly true  at  the  time,  but  it  certainly  appears  to  us 
now-  that,  at  any  rate  for  the  more  moderate  powers, 
the  single  plate  clutch  is  coming  to  the  front,  and 
wholly  and  solely  upon  its  practical  merits.  So  far  as 
smoothness  of  action  is  concerned  and  freedom  from 
derangement,  it  is  no  better  than  either  of  the  other 
two  prevalent  types,  but  where  it  appears  to  us  to  score 
is  in  the  fact  that  the  doubly  gripped  central  plate, 
which  is  the  portion  of  the  clutch  connected  with  the 
gearshaft,  can  be  made  so  light  that  gear  changing  is 
greatly  facilitated,  and  much  less  skill  and  care  are 
required  to  effect  quiet  and  harmless  changes  of  gear. 
It  seems  to  provide  a  form  of  clutch  which  is  as  simple 
as  the  cone  clutch,  and  as  smooth  in  action  as  any 
but  the  very  finest  examples  of  the  comparatively  com- 
plex and  somewhat  inaccessible  multi-disc  clutch.  The 
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practice  of  lining  the  single  plate  clutch  surfaces  with 
Ferodo,  Raybestos,  Thermoid,  or  one  or  other  of  the 
linings  of  this  sort  is  growing.  The  leather-lined  cone 
clutch  remains  practically  unaltered  except  in  two  or 
three  interesting  developments,  which  appear  to  be 
spreading,  that  is,  running  it  in  oil  so  that  the  leather 
is  always  kept  in  perfect  condition.  The  nuilti-<iisc 
clutch  has  long  since  entered  what  one  may  call  the 
no-trouble  class,  and  the  Vauxhall  innovation  last  year 
of  running  it  dry,  and  lubricated  only  by  flake  graphite, 
has  been  quite  successful.  There  is  a  wide  difference 
between  the  behaviour  of -different  makes  of  clutches 
when  gear  changing,  and  many  would  be  improved  if 
they  allowed  of  easier  use,  so  that  double  clutching 
was  no  longer  necessary  when  changing  dow-n  at  fairly 
high  engine  speeds  and  strong  torque,  such  as  occurs 
when  climbing  a  hill  at,  say,  thirty  miles  an  hour,  as 
it  should  only  be  necessary  to  slip  the  clutch.  Many 
people  can  change  down  easily  this  way  who  have 
never  .succeeded  in  acquiring  facility  in  the  doulile 
clutching,  and  after  all  considerably  slower  method. 
One  or  two  makers  still  persist  in  fitting  clutches  which 
do  not  take  up  the  thrust  of  the  spring,  but  pass  it  on 
to  the  crankshaft,  an  error  in  elementary  mechanics 
for  which  there  is  really  no  excuse. 

Change  Speed  Gears. — The  increased  number  of 
small  cars  hitherto  provided  with  three  speeds  which 
now  have  four  is  very  gratifying  to  us,  as  we  have 
steadily  advocated  four  speeds  right  through  the 
period  when  the  advocacy  seemed  almost  hopeless,  as 
maker  after  maker  was  reverting  to  three.  However, 
in  these  matters  the  right  policy  must  always  prevail, 
and  we  are  naturally  pleased  to  see  that  in  this  case 
it  has  certainly  done  so.  Gears  have  been  very  mucii 
improved  by  giving  still  greater  attention  to  quietness, 
as  the  short  stiff  box  and  the  short  stiff  shafts  are  hut 
expressions  of  the  desire  to  obtain  quiet  running  on  the 
indirect  drives.  So  also  is  the  attention  which  is  given 
by  the  makers  to  each  one  of  the  gear  wheels.  Indeed, 
in  the  best  cars  the  finishing  of  the  gear  wheels 
becomes  almost  a  case  of  dentistry,  as  tooth  by  tooth 
is  individually  attended  to  and  ground  to  an  almost 
absolutely  perfect  form.  Necessarily  the  indirect 
drive  cannot  be  as  quiet  as  the  direct,  but  in  some  of 
the  best  instances  it  is  really  almost  as  quiet  now,  at 
any  rate  on  the  first  drop  and  the  second.  In  fact, 
on  the  whole  it  seems  easier  to  get  a  tiuiet  second  speed 
than  a  quiet  third.  Timken  roller  bearings  are  being 
used  in  gear  boxes  for  the  layshaft  as  well  as  in  .some 
cases  for  the  primary.  The  Wolseley  is  an  example 
of  the  layshaft  adoption.  A  number  of  boxes  still 
have  the  .spigot  bearing  of  the  plain  type,  which  seems 
a  pity,  as  it  is  necessarily  always  in  action  when  any 
but  the  top  gear  is  in  use,  and  it  is  (]uite  easily  avoided 
with  correct  design.  Comparatively  few  gear  boxes 
are  now  seen  with  the  sliding  mechanism  more  or  less 
exfwsed.  In  all  the  best  practice  it  is  either  contained 
in  the  gear  box  itself  or  in  a  chamber  connected  with 
it.  In  many  cases  great  ingenuity  has  been  expended 
in  making  it  physically  impossible  for  two  gears  to 
be  engaged  simultaneously,  and  the  devices  are  so 
complete  that  even  after  excessive  wear  there  is  still 
no  fear  of  this  distressing  occurrence.  The  chain  gear 
box  has  not  made  much  headway,  though  its  modern 
introducers,  Maudslay  and  Dennis,-  fit  it  when 
required,  as  it  has  been  quite  satisfactory,  and,  of 
course,  is  almost  noiseless  on  all  speeds  and  not  on 
the  toj)  speed  alone.  There  are  a  number  of  instances 
of  g<.-ar  boxes  being  practically  combined  with  a  for- 
■  ward  exten.sion  of  the  differential  casing  on  the  back 


axle,  though  some  of  their  makers  maintain  they  are 
not  on  the  back  axle  at  all,  but  on  the  end  of  the 
propeller-shaft.  In  the  new  Sheffield-Simplex  there- 
can  be  no  dispute,  as  the  gear  box  is  carried  on  the 
propeller-shaft  at  its  forward  end.  At  this  end  its 
weight  is  mainly  on  the  chassis,  and  therefore  it  can- 
not be  argued  that  it  materially  increases  the  unsprung 
weight.  So  far  as  we  are  aware  the  chief,  if  not  the 
only,  advantage  of  the  removal  of  the  gear  box  from 
the  frame  proper  is  that  it  communicates  any  sound 
it  may  make  much  more  indirectly  to  the  occupants  of 
the  car. 

Final  Drives. — Last  year  we  stated  that  the  worm 
drive  continued  to  increase  in  popularity,  and  it  did ; 
but  the  very  opposite  must  be  stated  this  year,  as  quite 
a  number  of  firms  who  for  the  last  year  or  two  have 
been  fitting  worm  drives  have  now  gone  back  to  the 
bevel,  while  others  have  adopted  the  middle  policy  of 
fitting  bevel  drives  for  open  cars  and  worm  gears  for 
enclosed  bodies.  The  chief  reasons  for  this  reversion 
to  the  bevel  are  three-fold.  The  first  is  that  many 
makers  are  firmly  convinced  that  it  wastes  more  power  ; 
.  the  second  that  they  have  learned  how  to  make  their 
bevels  quiet,  though  it  still  remains  a  laborious  process, 
more  or  less  delicate  treatment  to  each  individual 
tooth,  thereby  correcting  any  distortions  which  may 
have  been  set  up  in  hardening,  besides  any.  infinitesi- 
mal inaccuracies  which  may  have  occurred  previous- 
to  it.  The  third  reason  is  mainly  in  regard  to  the 
under-hung  worm  which  can  carry  so  small  a  reserve 
of  lubrication  that  quite  a  small  leakage  in  the  stuffing 
box  where  the  wormshaft  issues  from  the  differential 
casing  results  in  under-lubrication  unless  very  regular 
attention  is  given  to  maintaining  the  proper  level. 
Obviously  with  the  overhead  worm  a  considerably 
greater  reserve  of  oil  can  be  carried,  as  the  stuffing 
box  is  at  the  top  and  any  loss  of  its  oil -retaining  pro- 
perties is  very  much  less  serious  than  in  the  case  of  the 
under  worm.  As  to  the  old  idea  that  the  over  worm 
could  not  be  properly  lubricated,  this  has  been  long 
since  exploded,  though  at  the  time  it  was  introduced 
on  the  Dennis  car  many  people  shook  their  heads  and 
prophesied  all  sorts  of  terrible  evils,  as  they  seemed 
entirely  to  overlook  the  fact  that  the  wonn  wheel  pro- 
vided automatic  means  of  bringing  lubricant  up  to  the 
worm  before  the  wheel  had  made  half  a  revolution. 

Universal  Joints. — Two  most  interesting  departures- 
in  this  respect  are  the  Isotta-Fraschini  and  Panhard. 
In  the  former  the  front  universal  joint  takes  the  fonn. 
of  a  stout  leather  disc  which,  while  providing  flexi- 
bihty,  is  absolutely  devoid  of  working  parts  in  the- 
ordinary  sense  of  the  word.  In  the  Panhard  the 
device  may  be  roughly  described  as  two  flat  metal  discs- 
in  connection  with  each  other  but  separated  by  a 
rubber  buffer.  This  is  a  new  introduction,  but  the- 
Isotta  is  over  two  years  old,  and  appears  to  have 
given  its  makers  every  satisfaction,  while  it  is  being 
adopted  on  at  least  one  make  of  motor  'bus.  Quite 
a  lot  of  ingenuity  has  been  expended  on  the  universal 
joints  between  the  clutch  and  the  gearshaft,  so  that 
any  lack  of  alignment  between  the  gear  box  and  the 
clutch  caused  by  frame  distortion  is  rendered  prac- 
tically harmless.  Till  quite  recently  in  the  majority 
of  instances  too  little  attention  had  been  given  to  pro- 
viding true  universality  of  jointing  at  this  place.  To 
return  to  the  propeller-shaft,  the  sliding  joint  is  still 
frequently  too  small  for  its  work,  so  that  owing  to  its 
insufficient  area  the  lubricant  is  pressed  out  from  be- 
tween the  sliding  surfaces  and  wear  is  very  rapid 
Great  diversity  between  the  universal  joints  is  shown 
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in  the  means  of  lubrication.  Some  makers  have 
followed  Lanchester  practice,  which  takes  advantage 
of  the  rotation  of  the  joint  to  carry  the  oil  to  the 
joint  bearings  centrifugally.  Others  are  mere  grease 
pots,  and  it  is  difficult  to  see  how  the  working  parts 
can  ever  be  ])roperly  lubricated  after  they  have  once 
been  made 

Torque  and  Radius  Rods. — Taking  the  cars  in 
Olympia  in  the  aggregate  there  is  certainly  a  strong 
tendency  to  aliolish  torque  and  radius  rods  altogether 
— not  merely  to  replace  them  by  a  propeller-shaft 
casing  delivering  its  thrust  to  the  frame  by  means  of 
a  globular  joint  or  through  a  forked  forward  end. 
but  by  making  the  front  quarter  of  the  springs  take 
the  whole  of  the  work  of  keeping  the  back  axle  in 
position  fore  and  aft  and  of  resisting  the  natural 
tendency  of  the  back  axle  to  twist.  In  other  words, 
they  have  to  perform  the  function  of  radius  rods  and 
of  torque  rods.  It  seems  utterly  wrong  to  expect  the 
springs  to  do  this  kind  of  work,  and  yet  they  do  it, 
and  seem  to  do  it  very  well.  It  is  hard  to  cavil  at  a 
practice  which  successfully  took  home  the  Sunbeams 
in  their  great  victory  in  the  Cqupe  de  I'Auto,  and  yet, 
as  we  have  said,  the  principle  is  not  good.  It  is 
highly  probable  that  in  the  long  run  it  will  be  found 
that,  while  the  springs  may  be  made  successfully  to 
perform  this  triple  function  for  cars  up  to  a  certain 
power  and  weight,  beyond  that  the  torque  and  radius 
rod,  or  its  equivalent,  a  properly  designed  propeller- 
shaft  casing,  is  quite  desirable  if  not  absolutely  neces- 
sary. Nevertheless,  there  are  hundreds  of  quite  large 
cars  without  torque  and  radius  rods,  and  the  Daimler 
may  be  cited  as  a  conspicuous  example. 

Bearings. — The  ball  bearing  remains  a  rarity  so 
far  as  the  engine  is  concerned,  but  it  or  Timken  roller 
bearings  are  used  on  practically  every  other  rotating 
shaft  on  the  car.  Timken  roller  bearings  are  of  the 
conical  type  and  take  thrust  as  well  as  load,  and  there 
is  also  a  new  Hoffmann  combination  of  rollers  and 
balls  which  strikes  us  as  being  good,  as  the  rollers 
carry  the  load  and  the  balls  take  the  thrust.  The  use 
of  Timken  roller  bearings  in  the  front  wheels  is 
spreading,  and  they  will  be  found  also  in  the  back 
wheels  of  a  good  many  cars.  A  good  many  designers 
have  maintained  that  ordinary  load  bearings  wear 
(|uite  satisfactorily  for  front  wheels,  but  the  majority 
of  them  seem  to  have  dropped  this  idea  now,  and  to 
make  .some  provision  for  the  taking  up  of  the  thrust, 
which  is  heavier  than  would  be  imagined,  though 
after  all  the  behaviour  of  the  front  wheel  bearing, 
which  has  no  proper  provision  for  thrust,  should  surely 
be  sufficient  to  show  how  high  these  pressures  are. 

Steering. — Apart  from  the  much  more  general  em- 
ployment of  ball  thrusts  to  steering  box  and  steering 
pivots,  the  most  noticeable  improvement  is  the  pro- 
vision of  a  complete  sector  or  wheel  in  the  steering 
box  instead  of  a  mere  segment.  This  means  that  when 
wear  has  taken  place  in  one  part  of  the  wheel  it  can 
be  turned  round  and  another  portion  of  it  brought  into 
engagement  with  the  worm.  Very  few  cars  make  pro- 
vision for  adjustment  between  the  worm  and  wheel, 
as  it  is  maintained  that  this  is  unsatisfactory,  because 
the  wear  takes  place  almost  entirely  on  one  portion  of 
the  sector,  and  consequently  adjustment  renders  the 
steering  tight  elsewhere  than  in  the  straight -a  head 
position.  This,  however,  is  only  partly  true,  as  a 
good  bit  of  wear  can  be  compensated  if  adjustment 
be  provided,  and  yet  the  steering  wheel  still  not  be 
unduly  stiff  when  the  wheel  is  put  hard  over.  It  seems 
to  us  a  little  stiffness  does  not  matter  when  well  away 
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from  the  central  position.  There  is  a  marked  tendency 
to  make  steering  columns  adjustable  for  angle  within, 
reasonable  limits,  so  that  drivers  of  varying  size  can^ 
be  comfortably  accommodated,  and  seats  can  be  made 
of  varying  heights  without  discomfort  to  the  driver. 

Brakes. — There  is  a  growing  tendency  to  concen- 
trate both  brakes  in  the  back  wheels,  but  we  must 
say  we  prefer  the  pedal  brake  on  the  gearshaft  and 
the  hand  brake  on  the  wheels,  (i)  because  one  sud- 
denly acting  brake  is  desirable  in  sudden  emergencies, 
and  no  hub  brake  we  have  tried  gives  this,  (2)  any 
leakage  of  lubricant  from  the  back  wheel  hubs  affects 
both  brakes,  and  therefore  results  in  the  locking  of 
one  wheel  if  one  hub  be  leaking,  or  in  the  weakening 
of  all  the  brakes  if  both  be  leaking,  and  (3)  the  effort 
required  for  a  sudden  stop  with  the  slow  acting  hub 
brakes  is  excessive,  and  even  for  moderate  braking  is 
tiring,  though  on  long  hills  it  is  quite  desirable  to  use 
the  hand  and  foot  applied  brakes  alternately. 

There  is  one  growing  tendency  in  regard  to  gear- 
shaft  brakes  which  is  mistaken,  and  that  is  to  drop 
the  external  or  outside  grijiping  brake  of  the  loco- 
modve  type  and  to  replace  it  by  the  internal  type. 
This  results  in  a  brake  which  is  mo.st  Inacce.ssible, 
and  as  soon  as  the  adjustment  limits  are  reached  the 
brake  can  only  be  attended  to  by  disturbing  a  numlier 
of  other  under-parts  of  the  car. 

Springs — In  the  main,  springs  remain  unaltered, 
though  the  tendency  to  follow  Lanchester  practice  by 
using  springs  of  the  cantilever  type  is  growing.  Differ- 
ences from  the  Lanchester  system  occur,  but  the 
principle  is  the  same.  On  the  other  hand,  for  front 
wheels  the  half-elliptic  spring  is  almost  universal. 
Though  not  actually  a  spring,  the  oscillating  device  of 
the  front  wheels  of  La  Buire  cars  is  interesting.  It  is 
a  revival  of  a  very  old  principle  once  applied  to 
bicycles,  and  consists  of  an  indirect  attachment  of 
the  stub  axle  to  the  main  axle,  the  stub  being  eccen- 
trically positioned  with  regard  to  the  axle  centre,  so 
that  the  axle,  as  it  were,  hangs  upon  it.  The  natural 
position  of  the  stub  and  the  axle  is  to  remain  in  the 
same  vertical  plane,  as  the  weight  holds  them  thus, 
but  on  striking  an  obstacle  the  wheel  recedes  somewhat 
and  is  then  brought  back  to  its  normal  position  by 
the  weight  of  the  car.  It  is  practically  a  weight  con- 
trolled buffer,  and  should  have  the  effect  of  reducing 
the  severity  of  road  shocks  received  by  the  front 
wheels.  As  to  supplemental  springs,  they  are  more 
prominent  than  ever,  and  deservedly  so.  as  few  cars 
are  not  improved  by  fitting  them,  so  long  as  they  are 
suitable  for  the  weight  ami  the  periodicity  of  their 
existing  springs. 

Wheels. — Detachable  wheels  are  now  more  often 
fitted  than  not,  but  there  is  considerable  diversity  as 
to  the  means  employed  for  securing  and  releasing 
them.  Looking  at  the  matter  from  the  private  owner's 
standpoint,  there  is  no  getting  away  from  the  fact  that 
the  detachable  wheel  is  in  almost  every  way  an  advant- 
age. The  detachable  interchangeable  wheel  at  once 
overcomes  the  delay  and  trouble  of  a  single  tyre  de- 
rangement, but  it  makes  no  provision  for  the  quick 
and  easy  battling  with  the  second  tyre  trouble  if  the 
journey  shoukl  be  an  unlucky  one.  It  is,  therefore, 
obvious  that  the  simplest  combination  which  will  pro- 
vide this  is  detachable  wheels  with  detachable  flanges, 
so  that,  if  it  becomes  necessary  to  change  an  air  tube 
on  the  road,  it  can  be  done  easily,  and,  if  a  spare 
cover  be  carried  in  addition  to  the  one  on  the  spare 
wheel,  it  makes  even  a  cover  change  easy,  too. 

The  wood  wheelis  steadily  losing  ground,  though 
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very  far  from  done  with,  and  the  struggle  for  future 
supremacy  is  really  between  the  wire  wheel  and  the 
hollow  steel  wheel.  Apart  from  the  greater  ease  of 
cleaning,  the  point  mainly  in  favour  of  the  hollow 
steel  wheel  is  that  it  is  even  narrower  than  the  tyre  it 
carries,  and,  consequently,  two  spare  wheels  and  tyres 
complete  can  be  carried  in  no  greater  width  than  a 
single  wire  wheel  occupies ;  indeed,  a  spare  steel 
wheel  takes  no  more  space  than  a  spare  steel  rim. 

Bonnets. — Undoubtedly  the  best  tendency  of  the  1 9 1 2 
Show  was  the  attempt,  which  has  been  made  success- 
fully by  so  many  exhibitors,  to  bring  the  body  and  the 
lx)nnet  into  harmony ;  this  is  achieved  by  tapering  the 
bonnet  and  using  the  dashboard  as  the  final  transition. 
Those  designers  with  a  nice  sense  of  proportion  have 
been  most  successful,  and  their  tapere  db.onnets  and 
radiators  are  a  joy  to  look  up>on.     Others  have  tapered 


neither  wisely  nor  well,  and  have  not  made  the  best  of 
their  cars  in  consequence.  There  is  every  indication 
that  the  chassis  of  the  future  will  include  a  taper  dash- 
hoard  designed  to  suit  the  bonnet. 

The  best  examples  of  the  taper  design  commence 
at  the  beginning  of  things,  and  the  radiator  has  its 
front  corners  tapered  or  rounded,  too,  so  that  we  do 
not  even  start  with  the  short  horizontal  line  of  the 
radiator  itself.  The  first  examples  of  this,  we  believe, 
were  the  Austro-Daimler  cars,  and  there  is  nothing 
neater  on  the  market  to-day. 

The  taper  bonnet  is  far  from  universal,  and  there 
are  many  cars  which  have  a  more  or  less  painful  dis- 
crepancy between  the  size  of  the  bonnet  and  that  of 
the  dashboard,  so  that  they  look  by  no  means  complete 
carriages,  whether  of  the  open  or  closed  form.  This 
fault  will  be  corrected  during  the  next  twelve  months. 


Wood  or  Metal  for  Coachwork. 


IT  has  been  said  before  now  that  there  are  two 
schools"  of  motor  car  body  builders— one,  those 
who  believe  in  wood,  and  the  other,  those  who 
advocate  metal.  At  the  same  time,  there  are  many 
builders  w^ho  cannot  be  described  as  enthusiastic 
adherents  of  either  section,  and  their  work  is  more  or 
less  a  combination  of  the  two.  Probably  it  is  the  com- 
bination system  which  is  most  widely  used  to-day. 
This  may  be  described  as  a  body  which  has  a  wooden 
framing  with  sheet-metal  panels.  Not  very  long  since 
it  appeared  almost  as  though  the  sheet-metal  panel 
would  become  universally  used,  but  at  the  present  time 
tendencies  are  rather  the  other  way,  and,  speaking 
broadly,  it  may  be  said  that  there  is  a  reaction  to- 
wards the  all-wooden  body,  i.e.,  wood  framing  and 
wood  panelling. 

The   Question  of  Weight. 

The  popular  idea  that  sheet-metal  panelling  is 
lighter  than  wood  is  not  borne  out  by  facts,  and  we 
believe  the  prejudice  which  exists  against  wood  is  due 
to  the  fact  that  in  some  of  the  very  cheap  work  un- 
seasoned material  has  been  used.  This,  too,  has 
gained  a  bad  name  for  metal  panelling,  as  it  has 
caused  the  wood  framing  to  warp  and  so  tear  the 
panelling  away.  Given  good  material  and  workman- 
ship, there  appears  little  to  choose  between  the  two 
systems,  but  there  are  certainly  no  definite  proofs  that 
the  mainly  metallic  body  is  lighter  than  the  all-wood 
body.  There  is  no  doubt  that,  if  aluminium  were 
almost  exclu.sively  used,  this  would  not  be  tiie  case, 
and,  on  the  score  of  weight  at  any  rate,  the  metal- 
panel  body  would  win,  but  aluminium  panelling  is 
mo.st  unsatisfactory,  as  it  is  so  apt  to  be  attacked  by 
the  atmosphere,  particularly  by  salt  air.  Moreover, 
it  is  practically  impossible  to  repair  it  if  it  should  be 
damaged  in  any  way,  though,  when  it  comes  to  any 
bad  damage,  there  is  very  little  to  choose  between 
aluminium,  steel,  or  wood,  as  the  onh  remedy  in  any 
case  is  a  new  panel.  One  great  advantage  of  metal 
is  that  panels  can  be  beaten  to  almost  any  shape 
desired.  Some  very  graceful  contours  can  be  made 
in  wood  panelling,  but  beyond  certain  limits  of  cur- 
vature metal  wins  on  account  of  its  adaptability. 

We  dismiss  the  cast  aluminium  body  used  on  some 
foreign  cars,  also  the  body  stamped  in  a  piece  from 
a  steel  sheet,  because  either  system  is  only  applicable 
to  cars  of  the  reach-me-down  type,  as,  of  course,  no 
variation  can  be  made.     The  bodies  simply  come  out 


reproductions  of  each  other  without  the  slightest 
opportunity  for  the  indulgence  of  individual  taste  or 
the  display  of  originality 

The  Built-up  All-metal  Body. 

The  one  type  of  metal  body  which  does  not  appear 
to  have  been  fully  developed  is  what  one  may  call  the 
all-metal  built-up  body,  i.e.,  a  body  which  has  all  the 
framing  made  of  angle-section  steel,  the  ribs  all  being 
boltad  to  the  main  body  framing  and  the  panels 
riveted,  or,  we  should  say,  preferably  bolted,  to  the 
framing.  Speaking  quite  generally,  this  construction 
may  be  likened  to  that  of  the  modern  steel  ship. 
Whether  it  will  be  possible  to  make  it  hghter  or  more 
durable  than  a  really  good  wood  frame  we  very  much 
doubt,  and  the  indications  at  the  present  time  are  all 
in  favour  of  the  wood  frame  maintaining  its  popu- 
larity with  coachbuilders,  not  merely  because  it  is  the 
form  of  construction  for  which  their  experience  and 
training  best  suit  them,  but  because  they  have  not  been 
able  to  discover  any  particular  advantages  in  other 
methods  of  building.  Whether  it  is  going  to  remain 
the  final  system  of  body  building  is  another  matter, 
and  we  need  not  discuss  it  at  the  moment,  but  it  cer- 
tainly is  interesting  to  record  that,  after  the  tendency 
appearing  to  be  so  much  towards  the  body  becoming 
more  and  more  metallic,  it  should  now  frequently  be 
built  entirely  of  wood  except  for  certain  forgings  at  the 
door-posts  and  other  such  parts,  and  for  bolting  to- 
gether the  main  framing. 

Bodies  for  Overseas  Use. 

While  discussing  body  construction,  it  is  not  with- 
out interest,  especially  in  a  book  of  this  kind,  to  con- 
sider the  requirements  of  .motorists  abroad.  There 
are  some  parts  of  the  world  in  which  the  excessively 
dry  climate,  not  to  mention  tlie  white  ant,  make  it 
desirable  that  wood  should  be  used  as  little  as  possible. 
So  far  as  we  can  gather  from  the  reports  which  reach 
us  from  all  parts  of  the  world,  there  is  no  objection 
to  wood  merely  because  a  climate  is  hot ;  it  depends 
entirely  on  the  nature  of  the  heat.  Humid  heat  does 
not  appear  to  have  any  bad  effect  on  wood,  but  only 
excessively  dry  heat.  On  the  other  hand,  in  a  country 
where  the  bodies  are  built  by  nati\e  makers,  such  as 
Australia — in  parts  of  which  dry  heat  is  prevalent — 
there  appears  to  be  no  trouble,  this,  apparently,  being 
due  to  the  fact  that  the  wood  is  matured  in  the  climate 
in  which  it  is  to  be  used. 
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Details  of  Modern  Body  Design. 

An  Illustrated  Criticism  written  after  a  Visit  to  the  last  Olympia  Show. 


IT  is  always  difficult  to  be  a  critic  when  one's  faith 
in  the  idea  that  one's  opinion  is  representative  of 
the  average  person's  is  shaken  by  untoward  cir- 
cumstances. During  the  course  of  my  peregrinations 
around  Olympia  I  paused  for  a  few  minutes  under  the 
shadow  of  a  bodybuilder's  stand  in  order  to  rest  a 
pair  of  elbows  that  had  been  wearied  by  long  attempts 
to  "  keep  moving."  The  untoward  circumstances 
came  along  in  the  persons  of  five  typical  visitors.  The 
stand  into  whose  eddy  1  had  been  willingly  driven  by 
the  stream  of  people  exhibited  a  very  prominent,  not 
to  say  glaring,  piece  of  body  design,  which  personal 
inclinations  led  me  into  thinking  was  just  about  as 
hideous  a  crime  as  had  ever  been  committed  in  the 
name  of  automobilism. 

By-and-by  a  smartly-dressed  young  lady  (very 
superior  to  the  Hebe  immortalised  by  the  Show  poster) 
came  sailing  along,  accompanied  by  an  obvious  mother. 
Both,  to  my  surprise,  even  to  my  disgust,  expressed 
the  liveliest  appreciation  of  the  design,  and  I  believe 
would  have  been  genuine  buyers  had  they  possessed 
the  least  idea  of  what  such  a  body  would  cost.  As 
it  was,  they  recovered  very  gracefully  from  the  shock 
of  the  stand  attendant's  answer  and  disappeared  into 
the  crowd,  giving  place  to  a  military-looking  old 
gentleman  and  a  dapper  individual  whom  I  at  once 
suspected  of  beng  an  agent  in  disguise.  The  old 
gentleman,  after  a  few  sharp  glances,  expressed  a 
forcible  opinion  extremely  uncomplimentary  to  the 
design  of  the  body,  and  in  his  turn  passed  out  of  my 
range.  Another  gentleman  followed  him,  and  I  have 
a  strong  belief  that  the  car  or  its  duplicate  w^ill  eventu- 
ally pass  into  his  possession.  He  was  a  lost  man  the 
moment  he  caught  sight  of  it;  he  beamed  at  it,  he 
cocked  his  head  at  it,  he  opened  the  door  and  peeped 
inside  with  evident  satisfaction.  Before  you  could 
say  "knife"  the  salesman  had  tackled  him,  and  the 
victim  remained  on  the  stand  so  long  that  common 
decency  must,  I  think,  have  forced  him  into  ordering 
at  least  something. 

Meanwhile  a  young  gentleman  and  a  lady  came  up 
to  make  a  closer  inspection.  The  young  lady  was 
evidently  rather  struck  with  the  design,  but  her 
escort  merely  sniffed.  In  the  circumstances  I  thought 
he  did  this  very  eloquently,  yet  even  as  he  turned  to 
something  more  interesting  another  young  man,  almost 
identical  with  the  first,  came  up  and  volubly  admired 
the  thing  for  the  benefit  of  a  couple  of  friends. 

After  this  I  moved  on.  I  had  already  lost  faith  in 
myself,  and  when,  subsequently,  anybody  happened  to 
ask  my  opinion  of  this  particular  one  or  anv  other 
body  in  the  Show,  I  contented  myself  with  saying  that 
it  was  "  The  Limit,"  hoping  hard  for  a  pointer  or  two 
before  qualifying  the  expression  into  anything  more 
definitely  eulogistic  or  damnatory. 

It  had  been  my  intention  to  write  something  in  the 
nature  of  a  critical  article  on  Olympian  bodywork,  but 
this  idea  has  had  to  be  abandoned  upon  the  realisa- 
tion that  to  do  such  a  thing  fairly  is  quite  impossible. 
As  likely  as  not  the  very  body  which  I  should  pick 
out  as  representing  the  extremity  in  vileness  would 
turn  out  to  be  the  one  that  had  sold  in  unprecedented 
quantities.  The  fact  is  that  one  can  only  criticise 
pulilic  opinion,  and  not  the  design  of  the  bodywork 
itself,  because  in  nearly  all  cases  the  coachbuilder 
iiKuintpd  on  his  stand  those  designs  which  he  knew  he 


would  have  the  least  difficulty  in  selling.  In  all  proba- 
bility many  of  the  examples  exhibited  were  sold  before 
ever  they  came  to  the  Show  at  all,  and  this,  taken 
in  conjunction  with  the  fact  that  the  Show  year  by 
year  becomes  a  severe  commercial  proposition  rather 
than  an  exhibition  of  capability  and  cleverness, 
accounts  for  the  not  particularly  high  standard  in 
design  which  was  reached.  New  ideas  either  in  design 
or  detail  were  conspicuously  rare,  from  which  I  sur- 
mise that  it  is  not  so  much  a  case  of  the  fount  of 
originality  running  dry  as  that  one  has  to  progress 
very  slowly  in  developing  bodywork.  Indeed,  it  appears 
as  though  a  really  well-designed,  practical,  and  grace- 
ful design  would  be  so  conspicuously  unlike  the  stan- 
dard lines  (hateful  expression)  that  are  characteristic 
of  stagnant  mediocrity  that  only  the  most  bold  spirits 
would  give  it  more  than  passing  attention.  This  is  a 
pity,  because  the  time  is  much  too  early  to  arrive  at 
anything  like  standardisation.  Bodies  are  still  woe- 
fully wanting  in  a  great  mai^y  respects,  and  the  room 
for  improvement  in  nearly  every  one  is  obviously  very 
large. 

Open  cars  have,  in  general,  their  appearance  entirely 
ruined  by  the  various  appurtenances  which  have  to  be 
attached  in  the  way  of  tool  boxes,  spare  wheels,  lug- 
gage grids,  generators,  etc.,  and  for  which  proper 
provision  is  never  made,  whilst  covered  bodies  are 
still  in  the  main  suffering  from  the  flavour  of  Cunard 
smoking  rooms,  North-Western  dining  saloons,  mid- 
Victorian  boudoirs,  and  the  passenger  lifts  at 
Selfridge's.  In  a  good  many  cases,  however,  designers 
have  set  themselves  to  alleviate  the  stuffiness  of  limou- 
sines by  substituting  rare  polished  wooden  panels  for 
cloth  upholstery. 

Apart  from  the  facts  that  such  a  finish  is  exceed- 
ingly expensive  and  exceedingly  delicate,  the  move 
seems  to  be  rather  a  good  one.  Certainly  enclosed 
bodies  are  far  more  airy  and  roomy  than  they  were 
last  year,  but  already  there  are  not  wanting  signs  to 
show  that  matters  in  this  respect  are  being  carried  to 
rather  an  absurd  degree.  For  instance,  in  one  body 
I  was  told  that  there  was  something  like  ;£200  worth 
of  mahogany.  Very  jolly  in  its  way,  indeed,  but  I 
cannot  help  feeling  that  this  sort  of  thing  merely 
makes  carriage-w-ork  more  e.xpensive  without  making 
it  a  bit  better.  On  the  other  hand,  there  is  a  good 
deal  less  of  that  deplorable  tendency  towards  "  fluflS- 
ness  "  which  made  itself  evident  a  year  or  two  back. 
The  stuffs  which  are  now  used  for  the  best  upholstery 
may  be  more  expensive  than  ever  they  were,  but  they 
are  certainly  plainer  and  are  of  a  type  that  has  a 
much  better  chance  of  withstanding  hard  wear. 

As  a  matter  of  fact,  there  were  one  or  two  cases  of 
firms  who  had  had  enough  commonsense  and  foresight 
to  use  a  washable  leather  for  internal  upholstery.  ] 
do  not  believe  that  the  average  man  could  possibly 
have,  or  desire,  anything  better.  If  only  utility  would 
more  frequently  and  more  pronouncedly  temper  mere 
luxury  how  generally  good  would  bodies  become. 

Progress  so  far  as  it  concerns  the  actual  shape, 
arrangement,  and  design  of  bodies  appears  to  move 
ver)'  slowly.  Thus,  for  instance,  in  open  bodies 
reasonable  freedom  of  access  to  the  driver's  seat  with- 
out upsetting  the  front  passenger  is  quite  the  excep- 
tion, whereas  it  ought  unquestionably  to  be  the  rule. 
Then  again,  designers  do  not  seem  to  be  able  to  make 
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up  their  minds  wliether  it  is  the  owner  who  drives  an 
open  car  or  a  chauffeur.  At  first  glance  one  would 
not  think  that  there  was  any  difference  to  be  made, 
but  as  a  matter  of  fact  the  distinction  is  a  very  marked 
one,  because  in  the  eyes  of  coachbuilders  it  is  quite 
evident  that  chauffeurs  are  all  of  the  same  size,  viz., 
5ft.  6in.  maxiinum  height,  whereas  owners  quite  fre- 
quently run  to  as  much  as  (one  judges)  7fi.  or  8ft.  in 
height.  In  consequence  open  touring  bodies  either 
have  practically  no  room  in  front  and  acres  of  space 
to  let  behind,  or  vice  versa,  whilst  at  the  same  time  the 
front  seats  of  landaulets  and  limousines  are  in  general 
just  as  cramped  and  inadequate  as  they  always  have 
been.  I  cannot  imagine  any  reasonable  excuse  for 
this  state  of  things,  because  it  should  be  sufficiently 
clear  that  the  comfort,  or  at  all  events,  the  freedom 
of  movement  of  the  driver,  whether  he  be  amateur  or 
professional,  is  of  paramount  importance. 

Chassis,  of  course,  differ  very  widely  in  the  length 
and  width  available  for  bodywork,  and  hence  it  is  im- 
possible to  attempt  to  lay  down  any  hard  and  fast  rule 
as  to  how  much  of  this  length  should  be  assigned  to 
the  front  seats  and  how  much  to  the  back,  but  if  either 
part  is  to  be  over  a  certain  minimum  size  it  ought  to 

be  the  front.  If  one  is  to 
judge  by  the  bodies  at  the 
Show  it  is  quite  clear  that 
closed  carriages,  especially 
those  of  the  internal  driving 
type,  are  becoming  more 
and  more  common,  and 
this  may  be  ascribed  to  the 
fact  that  this  type  of  body 
is  the  only  one  that  is 
really  and  truly  suitable 
for  all  purposes  and  all 
weathers.  It  is  still,  how- 
ever, a  long  way  from 
being  practically  perfect. 
The  driver  and  his  passen- 
ger have  generally  to  get 
to  their  places  by  climbing 
over  or  past  some  sort  of 
folding  or  sliding  front 
seat,  which  is  almost  cer- 
tainly grossly  uncomfortable  if  it  folds  into  a  small 
space,  or  else  if  it  gives  reasonable  accommodation 
and  comfort  it  makes  getting  in  and  out  a  matter  of 
difficulty. 

This  arrangement  is,  of  course,  occasioned,  and 
justly  so,  by  the  advantageous  use  of  a  single  door 
on  each  side  of  the  body,  but  it  appears,  however, 
in  several  bodies  which  have  two  doors  on  the  near 
side,  and  for  this  I  can  see  no  excuse,  especially  when 
the  chassis  is  long  enough  to  give  all  the  space  re- 
quired for  complete  freedom  of  access  to  both  seats. 
Folding  seats  of  this  type  are  to  be  pardoned  in  my 
view  only  in  those  small  saloon  bodies  which  are 
brought  well  within  the  wheelbase  of  a  comparatively 
small  car. 

Mulliner,  of  Brook  Street,  and  Cole  and  Sons,  of 
Kensington,  each  showed  an  example  of  this  type  of 
carriage  which  seems  to  me  to  have  a  great  deal  to 
recommend  it.  In  proportion  to  their  actual  size  both 
these  bodies  appeared  to  have  more  accommodation 
than  the  usual  full-sized  all-enclosed  limousine. 

The  ordinary  type  of  outside  driving  limousine  has 
undergone  very  little  improvement,  except  that  which 
has  followed  a  general  tendency  in  all  bodies  to  get 
rid  of  extraneous  ribs  and  mouldings  and  to  go  jut 
for   genuine    flush-sidedness.     Of   course,    there    were 


Fig.  l.—The  hinging  centre 

post    of    the    Cabriocann 

body. 


Fig.    2. — The    mahogany    cabinet 

shaped  to   fit   between  the    bucket 

front   seats    on    a    Cann    special 

cabriolet  body. 


a  few  cases  which  went  to  show  how  horrible  other- 
wise innocent  curves  can  look  when  they  are  jumbled 
together  anyhow,  and  there  were  also  cases  where 
'■  glassiness  "'  existed  to  an  abominable  degree.  This 
latter  quality  it  is  easy,  however,  to  judge  too  harshly, 
because  where  a  body  is  designed,  perhaps,  expressly 

to  catch  the  eye  or     „^_^., 

to  suit  the  ends  of 
an  Eastern  Poten- 
tate, it  is  necessary 
to  introduce  a 
Crystal  Palace-cum- 
Brighton  Pier 
touch. 

It  is  good  to  see 
that  one  or  two 
limousine  designers 
have  realised  that 
this  type  of  body  is 
par  excellence  the 
greatest  victim  of 
wind  resistance.  Short  of  using  a  "  Vee  "  front,  which 
is  almost  impossible  except  in  an  enclosed  driving 
body,  the  only  way  the  resistance  can  be  decreased  is 
to  round  the  back  of  the  car  off. 

The  Regent  Carriage  Co.  had  a  good  example  of 
what  can  be  done  in  this  line  without  sacrificing  appear- 
ance to  any  appreciable  extent.  As  a  matter  of  fact,  m) 
personal  opinion  was  that  in  this  case  the  rounded 
roof  and  sides  and  rear  panel  were  so  harmonioush 
combined  that  the  appearance  was  unusually  agree- 
able. For  the  same  reason  I  am  heartily  glad  to  see 
that  square  corners  are  no  longer  essentials  of  lan- 
daulets. This  class  of  body  has  certainly  been  enor- 
mously improved,  and  there  is  now  little  to  choose 
between  it  and  the  ordinary  limousine  beyond  the  fact 
that  one  cannot  have  a  really  large  rear  light  and  the 
other  can. 

Many  of  the  .coachbuilding  exhibitors,  especially 
Van  den  Plas,  showed  how  a  landaulet  can  be  made 
with  practically  no  side  panel  to  the  head  at  all^  that 
is  to  say,  the  quarter  light  extends  from  the  door  to 
within  a  few  inches  of  the  back  panel.  The  mechanism 
involved  in  the  folding  heads  of  both  landaulets  and 
cabriolets  has  certainly  been  improved.  In  many 
cases  it  is  completely  hidden  out  of  sight,  but  most 
bodies  of  this  type  still  have  far  too  much  overhang, 
and  the  head  takes  up  altogether  too  much  room 
when  folded.  This  difficulty,  no  doubt,  has  contri- 
buted to  the  in- 
creasing popularity 
of  the  well-lighted 
limousine,  in  which 
all  the  glasses  can 
let  down  when  de- 
sired. 

Of  devices  to 
prevent  or  moderate 
the  rattlesomeness 
of  cabriolets  there 
were  several,  but, 
generally  speaking, 
they  all  imposed 
additional  work 
during  the  conver- 
sion from  open  to 
closed.  Amongst  the  cabriolets  I  was  particularl) 
struck  with  Messrs.  Offord's  work,  because  they  have 
succeeded  in  making  bodies  of  this  type  wliich  are  so 
light  and  simple  as  to  be  well  adapted  for  use  on 
quite  a  low-powered  chassis. 


Fig.  3. — The  tyre  box  on  a  body 
shown  by  H.  J.  Mulliner  &  Co. 
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In  this  case  the  folding  is  accomplished  by  means 
of  a  series  of  automatic  joints  which  provide  so  easy  a 
manipulation  that  the  conversion  of  the  body  can  be 
■done  by  one  man  in  a  few  seconds.  Of  course,  the 
chief  disadvantage  of  the  cabriolet  is  that  it  necessi- 
tates folding  pillars  and  thick  doors  inside  which  the 
side  windows  are  housed.  The  few 
inches  taken  up  in  this  manner 
certainly  have  a  markedly  bad 
effect  on  the  space  inside  the  body, 
and  this  is  where  the  Condick 
arrangement  of  the  Bristol  Car- 
riage Co.,  in  which  the  side  win- 
dows slip  into  a  recess  behind  the 
driver's  seat,  is  .so  good. 

Last  year  several  cabriolets  were 
shown  in  which  the  side  windows 
were  made  detachable  and  not  slid- 
ing; they  therefore  were  incapablt- 
of  adjustment.  So  far  as  I  can  see 
this  barbarous  arrangement  has 
died  a  natural  death,  and,  I  should 
think,  is  very  unlikely  to  be  resus- 
citated. Seeing  that  there  are  now  p^g  ^  _2  j-/,e  door 
several  substitutes  for  glass  which  locking  arrangements 
are  almost  as  transparent  and  much  of  a  Penman  body. 
thinner  and  more  flexible,  I  ^''^  wedge-shaped 
imagine  it  would  be  quite  practi-  Piece  is  adjustable  so 
,    .       c      •  V   Ui.        i_  •   1   ,  titai   rattle    may   be 

cal    to    fix    in    a    light    cabriolet    a    sloppedwhen  wJar  of 
trameJess   window   of  this   material    the  door  catch  occurs. 
which    could    slide    into   a    pocket 
which   would  take  up  practically  no   room   whatever, 
since  it  could  be  curved  to  suit  the  section  of  the  door. 
In  nearly   all   the  closed   bodies  shown  there   were 
examples  of   window   adjustments   which   would   pro- 
vide complete  preventives  of  rattle.        The  ordinary 
strap    and    peg   device   as    used    in   railway   carriages 
dates,    I   believe,    from   the  early  eighteenth  century, 
and   it   is   a  source  of   continual    wonder   to  me   that 
something   better  has  only   recently   been   arrived    at. 
•  Frameless    glasses,    by    the    way, 
seemed,    if  anything,    to   be   going 
out. 

A  rather  singular  thing  which 
one  could  not  fail  to  notice  in 
practically  all  the  open  touring 
cars  was  that  no  measures  have 
been  taken  to  provide  any  protec- 
tion for  the  occupants  of  the  rear 
seat.  As  everyone  in  the  world 
knows,  a  front  wind  screen  has 
little  or  no  effect  whatever  upon 
passengers  sitting  more  than  two 
or  three  feet  behind  it.  There  are 
such  things,  of  course,  as  the 
Auster  extending  back  screen,  but 
"^  this  sort  of  thing  is  for  some  in- 
Fig.  5. — Sketch  show-  explicable  reason  ranked  as  an 
ing  the  twin  door  extra  on  even  the  most  luxurious 
(xiches  on  a  Van  den    g^j  expensive  turn-outs.     It  is  true 

til.JLJtTZ'    that   on   several   bodies   a   kind   of 
wedge-shaped    to  pre-  j     j     uu        i     i     j     u 

vent  rattle.  second    dashboard    had    been    ar- 

ranged behind  the  driver's  seat. 
This  is  certainly  useful,  and,  I  think,  improves  the 
appearance  of  the  car  as  well  as  serving  the  purpose 
of  keeping  the  draught  away  from  the  feet  of  the  rear 
occupants,  but  that  it  can  have  little  or  no  effect  upon 
protecting  them  from  the  wind  is  obvious. 

The  appended  sketches  and  following  notes  relate 
to  some  of  the  particular  things  that  caught  my  eye 
in   inspecting   the   bodywork    generally.      Neither   the 


Modern  Body  Design. 
notes  nor  the  illustrations  make  any  pretence  to  com 
pleteness,  and  it  is  unavoidable  that  a  great  many 
excellent  features  have  been  left  out.  They  consist, 
in  fact,  of  a  mere  haphazard  collection  of  impressions 
arranged  with  no  regard  to  merit,  but  simply  in  the 
order  in  which  par- 
ticulars happened 
to  be  jotted  down 
in  my   notebook. 

Fig.  I  shows  a 
very  ingenious  win- 
dow pillar  employed 
in  the  latest  pattern 
Cabriocann  type  of 
body.  This  car- 
riage is  practically 
an  internal  driving 
limousine  which  can 
be  converted  into 
an  open  car.  In 
other  words,  there 
is  no  permanent 
division  between  the 
front  and  the  rear 
seats.  The  arrange- 
ment of  the  head 
and  the  joints  which 
control  it  was  very  excellent  indeed,  and  tlie  whole 
thing  folded  down  unusually  close  and  small,  leav- 
ing only  the  front  pillars  which  supported  the  wind 
screen.  The  intermediate  pillar,  on  each  side  of 
which  was  a  door,  was  stowed  out  of  the  way  in 
a  very  ingenious  manner,  which  is  illustrated  in 
the  sketch,  which  shows  it  as  arranged  with  the 
Hood  up.  It  does  not,  however,  support  the 
hood,  but  need  only  be  used  in  the  position  shown 
when  it  is  desired  to  have  one  or  both  of  the  window 
glasses  up.  When  the  windows  are  let  down  the 
pulling  down  of  a  knob  at  the  top  of  the  pillar  allows 
it  to  swing  transversely  upon  a  large  hinge,  whilst  a 
further  pin-hinge  is  provided  so  that  it  can  pivot  in  a 


Fig.  G. — The  provision  for  carrying 
two  spare  tyres  on  a  Van  den  Plas 
body.  The  off  side  wing  is  formed 
to  lake  the  tyres  as  shown,  thus  carry- 
ing the  tyres  more  forward  than 
usual,  and  allowing  access  to  the 
driver's  seat  from  this  side.  It  will 
be  noticed  that,  in  addition  to  the 
tool  box  on  the  footboard,  another 
tool  box  is  let  into  the  valance. 


Fig.  7. — A  flush-sided  Van  den  Plas  body  with  a  tool  box 
formed  to  the  contour  of  the  adfacent  portion  of  the  front 
wing.     The  front  anchorage  of  the  back  springs  is  enclosed 
in  a  special  casing- 
plane  at  right  angles  with  the  former.     This  arrange- 
ment allows  it  to  drop  down  flat  against  the  side  of  the 
body  between  the  two  doors  without  fouling  the  front 
seats,  which  are  immovable.     In  this  position  it  takes 
up  no  useful  room,   and  a  catch  prevents  it  rattling. 
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Cann,  Ltd.,  also  showed  a  very  charming  little 
Medicann  coupe,  in  which  the  folding  head  was  very 
well  contrived  to  drop  down  into  so  small  a  space, 
and  with  so  little  overhang,  that  the  occupants  of  the 


Fig.   S. — A   peculiar  three-seated    body  on   a   Gregoire. 
Behind  the  near  side  seat  is  a  receptacle  for  luggage. 

dickey  seat  behind  would  be  quite  well  off  for  room. 
A  great  many  dickeys  stuck  behind  coupe  fronts 
exhibited  the  certain  fact  that  the  passengers  would 
have  the  folding  head  coming  pretty  well  under  their 
chins.  Another  Cann  point  which  I  noticed  was  a 
rather  neat  little  cupboard  (fig.  2)  mounted  behind  the 
two  tub  seats  of  the  special  cabriolet  body  which*  1 
have  just  mentioned.  These  pieces  of  cabinet  work 
do  not,  as  a  rule,  interest  me  much,  but  in  this  case  I 
thought  the  arrangement  was  very  neatly  and  sensibly 
carried  out.  One  thing,  however,  rather  surprised  me, 
and  that  was  that  expensive  inlaid  mahogany  should 
be  used  for  these  "dinky"  little  affairs,  for  1 
should  have  thought  that  on  touring  cars,  where  usage 
is  apt  to  be  hard,  vulcanite  or  aluminium  or  some 
hard-wearing  composition  would  be  much  more  ser- 
viceable than  polished  wood,  which  is  easily  ruined 
in  appearance  by  a  single  scrape  of  the  boot  heel.  1 
see  no  reason,  too,  why  such  substances  as  "  xylonite  " 
or  "  galalith  "  should  not  be  used  in  place  of  the 
polished  wood  which  this  year  has  been  such  a  notable 
feature  of  internal  finish  in  the  majority  of  bodies. 
Such  material  is  exceedingly  easily  workable,  is  abso- 
lutely   weather-proof,    can    be    made    in    almost    any 

colour,  and,  being 
homogeneous, 
should  be  capable 
of  standing  almost 
any  amount  of  wear 
without  s  h  o  w  i  n  g 
seriously  ill  effects. 
P'ig.  3  is  a  sketch 
of  the  tail-piece  of 
quite  an  admirable 
little  enclosed  driv- 
ing body,  which  was 
mounted  on  a 
Lancia  chassis  by 
Messrs.  H.  J.  Mulliner  and  Co.  The  beauty  of 
this  design  was  that  the  whole  of  the  body  was 
brought  well  within  the  wheelbase,  yet  there  was 
no  lack  of  roominess.  In  the  tail-piece,  as  shown 
in  the  sketch,   a  sufficiently  deep  cupboard   was   in- 


Fig.  9. — The  electric  lamps  and 

tatUle   ventilator   on   a   Gregoire 

body. 


stalled  to  enable  the  spare  wheel  and  tyre  to  be  carried 
out  of  sight,  and  also  out  of  the  way  of  dust  and  wet. 
Now  that  it  has  been  shown  that  this  can  be  done,  as 
in  this  case,  thoroughly  effectively,  it  is  difficult  to  see 
what  excuse  there  can  be  in  any  covered  body  to  have 
the  spare  wheel  still  in  its  grotesque  position  on  the 
running  board.  It  is  quite  possible  that  the  idea  of 
this  position  of  the  wheel  being  something  that  can- 
not be  easily  avoided,  has  more  than  anything  else 
led  to  the  neglect  of  providing  means  whereby  the 
driver  can.  get  into  the  car  on  his  own  side.  Now, 
however,  we  have  some  reason  to  hope  for  better  things 
in  the  future. 

1  have  already  referred  to  means  taken  to  reduce 
the  likelihood  of  cabriolets  and  landaulets  rattling. 
Most  of  these  were  rather  clumsy,  but  there  were  two 
\ery  good  things  exhibited  for  performing  the  very 
saine  office  with  regard  to  the  doors.  One,  viz.,  the 
method  adopted  by  Messrs.  A.  C.  Penman,  is  illus- 
trated in  fig.  4,  which  shows  the  edge  of  the  door. 
This  is  fitted  with  the  ordinary  type  of  snap  lock, 
but  below  it  there  is  a  dovetail  or  wedge  piece  which 
fits  into  a  suitably  shaped  cavity  in  the  door  jamb.  In 
order  to  provide  against  the  effects  of  wear,  which, 
after  a  short  time,  are  quite  capable  of  destroying  the 
tightness  of  a  fixed  wedge  piece,  Messrs.  Penman's 
dovetail  is  made  adjustable,  and  a  quarter-turn  of  a 
screwdriver  on  the  small  transverse  thread  is  calcu- 
lated to  be  quite  sufficient  to  keep  the  door  as  tight 
as  wax  should  use  develop  slackness  in  it. 


Fig.  ID. — Skttch  of  the  Kellner  body  on  an  N.A.G.  chassis. 
The  peculiar  formation  of  the  upholstery  of  the  back  seats 
will  be  noticed,  also  the  case  enclosing  the  hood.  The  ring 
let  into  the  panel  below  the  driver's  seal  is  the  horn  orifice. 

The  ingenious  Van  deiv  Plas  w'ent  about  the  matter 
in  quite  a  different  way,  and  succeeded  in  striking  what 
I  believe  to  be  something  near  a  perfect  solution  of  the 
door  problem.  This  is  illustrated  in  fig.  5.  Instead 
of  working  a  lock  of  the  usual  type,  the  door  handles, 
both  outside  and  inside,  operated  two  wedges,  one  at 
the  top  of  the  door  and  one  at  the  bottom.  These 
wedges  were  adapted  to  fit  against  two  claws  fixed  in 
the  door  jamb.  Consequently  when  the  door  was  shut 
and  the  handle  turned  the  effect  was  the  same  as  if 
the  whole  door  was  being  pressed  home  against  its 
rubber  buffers  with  a  vice,  irrespective  of  any  wear 
that  might  develop  on  the  wedges. 

Van  den  Plas  had  several  other  notable  points 
besides.  Fig.  6  shows  the  arrangement  in  the  neigh- 
bourhood of  the  off-side  front  mudguard  in  the  26  h.p. 
Metallurgique  "  Berline  de  Voyage."  The  two  spare 
wheels  are  carried  side  by  side  sufficiently  in  front  of 
the  front  door  to  allow   the  driver  to  get  in  on  his 
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The  Modern  Flush-sided  Open  Touring  Body. 


These  three  examples  of  typical  British  coachwork  show  the  tendency  of  the  bonnet  to  become  part  of  the  body  by  the  merging  of  the 
bonnet,  scuttle,  and  dashboard  into  the  lines  of  the  body  itself,  the  idea  being  to  obtain  a  note  of  harmony  from  the  radiator  to  the  back 
panel.  The  three  cars,  reading  from  lop  to  bottom,  are:  J4-40  h.p.  Lancia,  40-75  h.p.  Lorraine  Dietrich,  15.9 h.p.  Grand  Prix 
type  Calthorpe.     The  coachwork  of  the  first  two  is  by  Maythorn  and  thai  of  the  third  by  the  builders  of  the  chassis — the  Calthorpe  Co. 
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Fig.  11. — The  collapsable  seats  of 

the  Kellner  body.     The   adjastable 

foot  roll  is  also  seen. 
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side.  For  this  purpose  two  wells  are  sunk  into  the 
front  mudguard.  Further,  it  will  be  noticed  that,  in 
addition  to  the  metal  tool  box  carried  on  the  running 
board,  a  second  one  is  let  into  the  valance  underneath 
the  rear  end  of  the  bonnet.  This  Van  den  Plas 
"  Berline  "  was  an  extraordinary  example  of  clever 
design;  with  its  first-class  and  second-class  wash- 
hand  basins,  port- 
able dinner  and  tea 
services,  dry  and 
wet  canteens,  roll 
top  writing  desk, 
and,  indeed,  every- 
thing that  opens 
and  shuts,  it  was  a 
marvellously  com- 
plete  touring 
vehicle,  and  the 
possession  of  it 
would,  I  imagine, 
almost  allow  its 
owner  to  dispense 
with  any  more  per- 
manent abode.  The 
most  pleasing  point, 
however,  was  that 
all  these  wonderful  contrivances,  including,  by  the 
way,  tilting  armchairs  in  the  back  portion,  had  been 
got  into  a  body  which  was  the  epitome  of  graceful 
lines  and  desirable  form. 

The  other  Van  den  Plas  bodies  were  also  very  fine, 
the  20-40  h.p.  Metallurgique  torpedo  de  luxe  having 
really  beautiful  lines.  I  have  made  a  sketch  (fig.  7) 
of  one  side  of  this  carriage  in  order  to  show  the 
arrangement  of  the  tool  box,  which  is  fixed  on  the 
extreme  forefront  of  the  running  board,  and  is  adapted 
to  fit  the  curvature  of  the  front  wing.  It  will  also  be 
noticed  in  the  sketch  that  a  box-shaped  housing  covers 
in  the  front  shackle  o<"  the  rear  spring.  The  electric 
side  lamps  on  this  car  were  attached  by  means  of  a 
special  fitting  to  the  wind-screen  brackets. 

Quite  the  majority  of  body  designers  have  gone  in 
for  the  Alpine  or  inverted  scuttle  dashboard,  and,  as 
a  rule,  there  is  only  one  objection  to  this,  viz.,  that 
it  rather  restricts  foot  room.  Van  den  Plas,  how- 
ever, I  noticed,  used  a  shape  of  panel  in  which  the 
concavity  of  the  curve  only  applied  to  the  upper  part, 
whilst  at  the  base,  as  shown  in  the  sketch,  the  dash- 
board was  actually  slightly  swelled  out  (fig.  7). 

Close  by  the  Van  den  Plas  exhibit,  and  an  extra- 
ordinary contrast  to  it,  since  the  bodies  of  the  latter 
designer  were  the  embodiment  of  artistry  and  good 
taste,  stood  an  immense  vellow  car  in  the  form  of  a 
triple  Berline  on  a  Gregoire.  As  considerable  atten- 
tion has  been  given  to 
this  body,  and  details 
have  already  appeared  in 
ZVte  Autocar,  it  is  un- 
necessary for  me  to  dis- 
cuss further  a  design  of 
which  I  certainly  do  not 
approve.  I  cannot  re- 
sist, however,  mention- 
ing two  points,  viz.,  the  inadvisability  of  mounting  an 
elaborate  and,  I  have  no  doubt,  heavy  body  on  a 
16-24  h.p.  chassis,  and  the  peculiar  arrangement  of 
the  cabinet  work  inside.  At  the  back  division  behind 
the  driver's  seat  was  quite  a  large  sized  and  very 
elegantly  made  cabinet,  but  instead  of  putting  it  10 
any  useful  purpose  and  providing  it  with  compart- 
ments large  enough  to  hold  a  respectably  sized  parcel, 


Fig.  12.— One  of  the  side 
lights  on  the  wings  of  the 
KeUner  bodied  N.A.G.  car. 


it  was  fitted  with  no  less  than  twelve  very  small 
tlrawers,  each  only  about  big  enough  to  hold  a  couple 
of  pairs  of  gloves. 

Although  it  was  not  so  striking,  the  open  body 
mounted  on  another  Gregoire  chassis  was  much  more 
interesting.  Fig.  8  gives  a  sketch  of  the  back  part  of 
this  car,  which  has  a  good  many  points  to  recommend 
it.  There  are,  it  will  be  perceived,  only  three  seats, 
all  of  the  armchair 
kind,  that  of  the 
driver  being  slid- 
able.  The  place 
of  the  fourth  seat 
is  taken  up  by  a 
large  curved  box 
big  enough  to  hold 
any  amount  of 
luggage.  A  good 
point  in  this  car, 
too,  was  the  ar- 
rangement   of    the 

hood,  the  sticks  of        ^'«-  ";-"'  '"'^"""t  '""^^  "" 

,  .  ,  a  body  by  Captain  Masui. 

which  were  un- 
usually short,  and  the  whole  thing  lying  notably 
flat  when  folded  down.  Altogether  this  body  struck 
me  as  being  very  practicable  indeed.  Special  side 
lamps  were  sunk  into  the  tapered  dashboard,  as  shown 
in  fig.  9. 

The  renowned  D'leteren  Freres  had  an  exceedingly 
elegant  torpedo  phaeton  on  a  25  h.p.  Delaunay-Belle- 
ville,  and  in  this  the  side  lamps  were  neatly  sunk 
in  the  dashboard,  but  they  certainly  could  not  be  said 
to  indicate  the  extreme  width  of  the  car.  The  body 
was  exceedingly  beautiful,  and  no  one  who  has  done 
any  touring  could  fail  to  admire  the  very  convenient 
hood,  which,  when  up,  offered  no  bar  to  ingress  to 
either  the  front  or  rear  seats. 

Whilst  touching  upon  the  subject  of  lamps,  it  may 
lie  mentioned  that  perhaps  the  best  thing  of  its  kind 
in  the  Show  was  the  arrangement  of  the  side  lamps 
on  the  -Napier  saloon  body  built  by  the  Cunard  Motor 
and  Carriage  Co.  In  this  case  two  small  egg-shaped 
electric  lamps  were  mounted  on  the  front  of  the  mud- 
guards, and  came  within  only  an  inch  or  two  of  show- 
ing the  real  width  of  the  car. 

Without  being  glaringly  outre,  probably  the  most 
interesting  touring  open  body  in  the  Show  was  the 
Kellner  torpedo  on  the  N.A.G.  stand.  Whilst  per- 
.sonally  I  do  not  agree  with  every  part  of  the  design, 
I  must  admit  that  this  car  had  an  extraordinary  num- 
lier  of  good  "points."  Indeed,  it  gave  evidence  of 
an  unusual  amount  I  ij  J^ 

of  originality  and 
at  the  same  time 
of  practical  care 
having  been  exer- 
cised. Fig.  10 
illustrates  the  rear 
portion  of  this 
body.  The  most 
prominent  feature 
is  the  special  form 
of  casing  which  is 
made  for  the  hocxl, 
the  lines  of  this  being  very  agreeably  led  off  hito  the 
rear  panel.  When  out  of  use  the  hood  is  quite  com- 
pletely boxed  in  by  means  of  three  easily  detachable 
lid  sections.  The  general  appearance  is  very  pleasing 
indeed,  but  it  would  be  hard  to  imagine  anytliing  that 
was  not  superior  in  this  respect  to  the  ordinary  Cape 
cart  hood  when  folded  down. 


Fig.  14. — The  step  mat  and  running 

board  rails  on  a  Masui  body  fitted 

to  an  lS-26  h.p.  Sava. 
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rather  out  of  place; 


Sketch 
showing  one  of  the 
small  glazed  panels 
on  the  bottom  of  the 
wind  screen  on  a 
FJ.A.T.  landaulet. 


The  next  point  is  the  seats;  all  of  these  were  of  the 
saddlebag  type,  and  comfortable  to  a  fault.  I  am 
afraid,  however,  that  they  would  require  a  consider- 
able amount  of  cleaning  up  after  a  dusty  run.  Whether 
they  are  to  be  regarded  as  an  improvement  upon 
folded,  buttoned,  or  plain  upholstery  is  a  matter  of 
individual  opinion.  Personally,  I  thought  they  looked 
One  excellent  point  they  had, 
however,  and  that  is,  that  the 
seat  squab  was  hinged  to  the 
back,  so  that  a  tilting  effect  could 
be  obtained  by  simply  pulling  the 
squab  forward  and  fixing  it  there 
without  any  mechanical  device 
being  applied  to  the  box  on 
which  the  seats  rested.  The 
back  of  the  front  seats  was  very 
nicely  fitted  out  with  useful  little 
cupboards  covered  over  with  a 
second  scuttle.  Along  the  middle 
of  this  and  also  along  the  centre 
of  the  bonnet  and  the  front 
scuttle  runs  a  sharp  little  ridge 
or  kerb,  which  gave  quite  a  dis- 
tinctive aspect  to  the  car.  The 
small  ring  let  into  the  panel  on 
the  driver's  side  (see  fig.  10)  is  the  gauze-covered 
horn  orifice,  and  represents  so  much  labour  saved  in 
cleaning. 

Fig.  II  shows  the  neat  arrangement  of  the  folding 
seats  in  the  back  portion.  Both  were  covered  with 
leather  flaps,  but  one  of  these  is  not  shown  in  the 
drawing  for  the  sake  of  clearness.  These  seats  had 
•comfortable  folding  backs,  and  could  be  brought  into 
use  in  a  moment.  At  the  same  time,  when  out  of  use 
they  do  not  detract  from  the  roominess  of  the  interior. 
The  soft-padded  roll  for  the  occupants  of  the  rear 
seats  to  rest  their  feet  against  is  also  to  be  noticed. 
A  good  idea,  this,  as  the  straps  by  which  the  roll  is 
fixed  enable  the  position  of  it  to  be  adjusted  to  suit 
individual  requirements,  whilst  unlike  a  brass  footrail 
these  rolls  can  be  pushed  back  out  of  the  way  when 
not  required. 

Fig.  12  illustrates  the  very  taking  manner  in  which 
the  side  lamps  were  let  into  the  front  mudguards. 
Here  again,  as  in  the  case  of  the  Napier,  one  sees 

how  it  is  possible  to  have 
handsome  appearance  and 
a  good  illuminating  effect 
combined  with  a  respect 
for  the  law. 

Captain  Masui  had,  of 
course,  several  interesting 
bod}'  designs,  of  which 
one  of  the  most  striking 
was  a  D-fronted  limousine, 
the  lower  panel  and  the 
rear  part  of  which  were 
finished  in  a  new  and 
rather  agreeable  style  of 
imitation  cane  work.  As  a 
matter  of  fact,  the  imi- 
tation was  so  cleverly 
carried  out  that  I  am 
of    people   who   examined 


Fig.  16.— The  scuttle  venti- 
lator on  a  body  byMtilliner, 
of  Brook  Street. 


convinced    that    a    number 

this  body  went  off  with  the  impression  that  it  was  real, 
and  appreciated  the  value  of  the  car  in  consequence. 
The  same  maker  had  also  an  exceedingly  well- 
designed,  graceful,  and  roomy  internal  driving  body 
on  the  Shefiield-Simplex  stand.  In  this  the  driver's 
seat,  an  armchair,  was  arranged  to  slide  forwards  and 
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backwards  and  also  tilt,  both  actions  being  very  easily 
and  swiftly  controlled.  The  internal  finish  of  rhis 
carriage  was  very  luxurious  and  in  excellent  taste,  but 
surely  the  limit  is  reached  when  capital  is  made  out 
of  the  fact  that  the  tops  of  the  doors  and  side  panels 
are  decorated  with  hand-painted  and  embossed  leather 
all  complete  with  the  artist's  signature.  Surely  from 
this  to  a  comprehensive  mural  decoration  of  frescoes, 
statuettes,  and  post-impressionist  landscapes  is  not  a 
far  cry,  and  I  should  say 
there  would  be  a  bii; 
future  for  hand-painttd 
squabs,  embellished,  of 
course,  with  the  signaturi-s 
of  eminent  Academicians. 
Joking  apart,  however, 
there  is  no  doubt  that 
Masui  bodies  are  amongst 
the  very  finest  that  are 
made,  and  in  no  way  does 
this  designer  show  the 
value  of  his  practical 
knowledge  of  requirements 
better  than  in  the  arrange- 
ment of  his  dashboards. 
They  are  not  mere  walls 
on  which  to  hang  an  assortment  of  ugly  speedometers, 
clocks,  and  gauges,  but  they  are  real  instrument 
boards  which  do  all  that  is  required  of  them  in  the 
neatest  possible  manner. 

Fig.  13  shows  the  dashboard  of  the  round-fronted 
limousine  to  which  I  have  already  referred.  Here 
one  has  everything  ready  to  hand,  the  fittings  being  a 
petrol  pressure  pump,  a  clock,  an  oil  circulation  indi- 
cator, a  pressure  gauge,  a  speedometer,  and  a  switch. 
These,  it  is  to  be  noted,  are  well  under  the  eye,  and 
require  no  artificial  illumination.  Behind  and  under- 
neath this  board  are  silk  nets  very  convenient  for  the 
carriage  of  parcels.  A  similar  arrangement  was  used 
in    the    Sheffield-Simplex    saloon    referred    to    above. 


Fig.  17. — The  scuttle  venti- 
lator and  light  on  a  Morgan 
body. 


Fig.  IS. — Folding  dickey  seat  and  tool  locker  on   a 
Morgan  coupe. 


he 


There  were  also  two  other  interesting  points  on 
cane-finished  limousine. 

In  fig.  14  is  shown  the  peculiar  arrangement  of  the 
running  boards.  Instead  of  being  wooden  affairs 
topped  with  rubber  sheeting  these  running  boards  were 
of  comparatively  thin  metal  and  formed  extensions  of 
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the  front  and  rear  wings,  being,  as  shown  in  the 
sketch,  pro\'ided  with  a  suitable  curvature.  Each  of 
these  running  boards,  if  one  may  call  them  so,  carried 
two  stout  rails,  and  on  these  rails  were  clipped  a 
couple  of  neat  mats  forming  steps  beneath  both  the 
front  and  rear  doors.     You  accordingly  wipe  your  feet 


fig.   I'J. — The  mechanic's    folding  seat   on  a  body  by 

Mulliner,  of  Long  Acre.    Thissmall  seat  can  be  folded  up 

and  enclosed  within  the  scuttle  dash,  and  the  mudguard  is 

slotted  to  give  plenty  of  leg  room. 

as  you  enter  the  car.  Personally  I  have  not  yet  made 
up  my  mind  as  to  whether  1  like  this  arrangement  or 
not.  It  is  certainly  neat,  probably  lighter  than  the 
ordinary  board,  and,  I  should  think,  easier  to  maintain 
in  the  way  of  appearance.  Then  again  a  tool  box 
provided  with  suitable  clips  can  be  planted  on  these 
rails  or  detached  when  required  in  a  moment,  but,  on 
the  other  hand,  one  cannot  deny  that  the  rails  give  an 
aspect  of  complication,  and  rather  suggest  that  if  you 
did  happen  to  catch  your  toe  in  one  of  them  (and  1 
should  think  this  could  quite  easily  be  done),  the 
gracefulness  of  your  exit  from  the  car  would  not  be 
enhanced.  At  the  same  time  1  cannot  see  in  the  least 
why  the  rails  themselves  should  be  necessary,  as  both 
the  step  mats  and  the  detachable  tool  boxes  could  be 
fitted  with  an  attachment  which  would  lie  flush  and  so 
offer  no  obstacle  whatever.  In  order  to  save  the 
necessity  of  having  a  well  for  the  spare  wheel  this 
was  carried  at  the  side  of  the  car  as  usual,  and  was 
simply  attached  to  a  dummy  hub  supported  by  a  long 

bracket  bolted 
direct  to  the  side 
member  of  the 
frame,  and  thus 
l)roviding  a  very 
rigid  and  neat  form 
of   support. 

Several  -  designers 

seem    to    have    had 

some    little    trouble 

in      arriving     at     a 

Fig.  20.— The  hinged  rear  scuttle       suitable   manner  for 

on  a  La  Buire  body.      The  oval        attaching      a      wind 

panel  is  a  mirror.  screen  to  an  Alpine 

or  concave  dashboard.     Some  fix  it  on  the  rear  edge 

scuttle,  and  others  a  little  way  forward  of  this,  leaving 

the  last  few  inches  of  scuttle  behind  the  screen,  and  it 

is  this  practice  that  offers  the  diffirulfy,   the  .screens 


shown  in  figs.  7  and  13  being  cases  in  point.  To  my 
mind  this  forward  position  of  the  screen  is  desirable, 
because  when  it  rains  and  the  water  is  blown  over  the 
edges  of  the  screen  and  runs  down  inside,  it  will  be 
trapped  by  the  turned-up  edge  of  the  scuttle,  and  pre- 
vented from  dropping  on  to  the  clothes  of  the  driver 
and  front  passenger.  This,  of  course,  does  not  always 
apply  to  single  screens,   but  it  is  always  exceedingly 


Fig.  21.— The  bulbous  back  of  the  15.9  h.p.  Calthorpe. 

difficult  to  make  double  ones  proof  against  driving 
rain,  which  ea.sily  finds  its  way  between  the  joint  of 
the  two  panels. 

It  is  rather  unfortunate  that  these  bottom  corners  of 
the  screen  are  so  important,  because  if  they  are  left 
standing  rather  away  from  the  scuttle  they  admit  more 
draught  than  one  wants.  At  the  same  time  how  to 
fill  them  in  neatly  is  rather  a  problem.  Fig.  15  shows 
how  this  matter  was  attended  to  in  a  threequarter 
landaulet  on  the  F.I.A.T.  stand.  Quite  a  number 
of  makers  use  a  mahogany  filling  piece  of  somewhat 
similar  shape,  but  this  is  inclined  to  give  rather  a  heavy 
and  "woody"  appearance,  which  the  neat  little 
windows  used  in  the  F.I.A.T.  very  well  get  rid  of. 
This  reminds  me  of  the  fact  which  was  very  observ- 
able in  nearly  all  the  bodies — that  screen  irons  are 
generally  much  neater  than  they  have  previously  been, 
but  in  some  cases  they  were  so  awkward  as  almost  to 
spoil  the  appearance  of  an  otherwise  graceful  body. 
There  is  no  reason,  as  far  as  I  can  see,  why  these  irons 
should  not  be  entirely  hidden. 

With  the  coming  of  what  practically  amounts  to  a 
standardisation  of  the  scuttle  dash  the  disadvantages 
of  the  design  have 
happily  not  been 
lost  sight  of,  and 
consequently  venti- 
lators in  the  da.sh- 
board  are  now  very 
generally  found. 
Flaps,  too,  are  not 
uncommon,  but  I 
cannot  help  think- 
ing that,  however 
well  they  work  and 
however  desirable, 
they  are  far  from 
beautiful. 

Fig.  16  shows  the 
trapdoor  let  into  the 
scuttle  of  the  H.  J. 
Mulliner  body  I  have 
already  described. 
This  trapdoor  is  installed,  I  understand,  principally 
to  give  ventilation,  but  also  to  illuminate  the  (lash- 
board  and  pedals  when  required.     One  thing  strikes 


Fig.  22. — The  tool  cabinet  between 

the  two  front  seals  on  a  Lanchester 

body. 
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one  immediately,  and  that  is  that  when  it  rains  the 
driver  must  choose  between  getting  wet  or  stuffiness. 
To  arrange  the  flap  the  other  way  round  would  keep 
out  the  rain,  but  its  ventilating  effect  would  certainly 
not  be  so  good. 

A  scuttle  flap,  hinged  in  the  manner  suggested  and 
of  a  very  large  size,  was  also  used  on  an  Adler  car 
fitted  with  a  Morgan  coupe,  as  shown  in  fig.  17.  Here 
the  scuttle  was  so  deep  and  so  sharply  tapered  that 
some  illumination  of  the  dashboard  is  certainly  neces- 
sary, and  to  this  end  a  circular  glass  light  was  let  into 
the  flap.  In  the  Adler  case  it  will  be  noted  that  small 
permanent  ventilators  are  also  fitted,  and  one  therefore 
cannot  help  feeling  that  if  these  are  adequate  to  their 
purpose  a  large  glass  panel  fixed  in  the  scuttle  wo.uld 
give  an  altogether  more  handsome  arrangement.  On 
the  same  coupd  body  the  dickey  seat  was  arranged  in 
rather  an  unusual  way,  and  hung  out  on  the  tail- 
piece of  the  car,  being  supported  by  a  swivelling 
bracket  arm.  The  whole  thing  folds  up  very  neatly, 
and  has  the  advantage  that  it  leaves  plenty  of  space 
for  tool  lockers  as  shown  in  sketch  fig.  18. 


Frord  view  of  the  Kellner  body  on  an  N.A.G.   chassis 
referred  to  in  the  accompanying  article. 

Whilst  on  the  subject  of  occasional  seats  one  must, 
of  course,  refer  to  the  very  neatly  arranged  mecha- 
nisms of  the  seat  on  an  internal  driving  limousine  by 
Mulliner,  of  Long  Acre,  fig.  19.  The  only  disadvant- 
age of  this  type  of  body  is,  of  course,  that  you  cannot 
very  easily  carry  a  man,  but  Mul liners  get  over  this 
difficulty  by  using  a  folding  seat  w4iich  drops  back 
flush  into  the  near  side  of  the  scuttle  dashboard,  and 
when  in  use  is  supported  by  two  folding  legs  hinged 
underneath  the  running  board.  I  tried  this  seat,  and 
with  its  folding  back  and  side  piece  it  was  certainly 
quite  comfortable.  A  sunk  footboard,  it  will  be 
noticed,  is  let  into  the  mudguard.  It  is  worthy  of  note 
that  the  running  boards  are  of  sufficient  width  to  carry 
a  fair-sized  trunk  strapped  on  to  them,  and  to  ensure 
that  the  external  passenger  is  not  scraped  off  if  matters 
are  cut  pretty  fine  with  another  car. 

As  will  have  been  gathered  from  what  has  already 
been  said,  the  use  of  a  rear  scuttle  is  become  con- 
siderably more  frequent,  and  when  it  is  a  permanent 
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fixture  it  rather  suggests  a  good  place  for  the  petrol 
tank.  In  the  case  of  the  open  touring  torpedo  on  a 
f  .a  Buire  the  scuttle  consists  of  a  flap  which  folds  down 
on  to  tw^o  cur\ed  extensions  on  the  top  of  the  side 
doors,  and  to  this  it  is  locked  when  it  has  dropped 
down.     When  the  door  is  open  the  flap,  of  course,  has 


Another  view  of  the  Kellner-bodied  N.A.G.  showing  the 
casing  completely  enclosing  the  hood. 

to  be  lifted,  but  this  disadvantage  would,  1  am  sure, 
be  more  than  made  up  for  from  the  ladies'  point  of 
view,  by  the  fact  that  the  flap  was  furnished  with  a 
sensibly  large-sized  looking  glass  (fig.  20),  Under- 
neath it  a  useful  tray  was  fitted. 

There  are  not  so  many  signs  of  bulbous  backs  being 
used,  in  an  attempt  to  get  a  stream-line  shape  and 
incidentally  extra  luggage  accommodation  on  four- 
seated  touring  cars,  as  I  had  expected,  but  probablv 
the  bodies  at  the  Show  are  not  a  good  criterion  in  this 
respect,  seeing  that  so  many  of  them  were  closed 
carriages  pure  and  simple.  'The  "Prince  Henry" 
Vauxhall  was  an  exception,  and  also  the  15.9  h.p. 
semi-racing  Calthorpe,  of  the  latter  of  which  I  have 
made  a  sketch  (fig.  21).  For  the  large  amount  of 
space  that  is  apparently  available  the  door  at  the  top 
of  the  bulb  strikes  me  as  being  decidedly  inadequate, 
because  in  my  opinion  room  ought  to  be  made  for  a 
spare  wheel  at  the  very  least.  Fig.  22  illustrates  the 
ven,'  neat  tool  locker  arranged  between  the  front  seats 
of  a  ,38  h.p.  six-cylinder  Lanchester,  on  which  special 
sliding  tool  boxes  on  the  running  boards  are  also  used. 

'A'    G.   .Aston. 


Haywood  (Singer  car),  winner  of  the  1912  Standard  Chassis  Race  at 
Brooklands,  making  a  momentarily  halt  for  replenishing  purposes 
Although  there  were  only  eight  starters,  the  race  attracted  a  great  deal 
of  interest  by  reason  of  the  fact  that  only  Standard  Chassis  as  sold 
to  the  public  could  be  entered,  the  only  departures  from  standard 
practice  allowed  by  the  regulations  being  in  the  matter  of  petrol  tank, 
rake  of  steering,  and  carburetter  adjustment. 
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Tht  90  h.p.  Mercidis, 


C'  Diatlo-Garauni  body  on  an  Aqnila. 
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DELAUNAY  BELLEVILLE  chassis  with 
bodywork  by  Messrs.  D'leteren  Freres, 
masters  of  the  art  of  coachbuilding,  is  recognised 
throughout  Great  Britain  as  the  supreme 
combination   of  beauty,   efficiency,   and  power. 

Into  each  chassis  is  put  that  quality  of  work  which  has 
made  the  firm  engineers  and  naval  constructors  to  the 
principal   powers  of  the   world. 

Prices  of  chassis,  with  tyres,  (in  London). 

4  cyl.      [7  h.p.     -     -     ;{[420        6  cyl.      19  h. p.     -  -  £460 

25  h.p.     -     -      /;540            „        26  h.p.     -  -  i;6oo 

37  h.p.     -  -  ;f740 

DELAUNAY  BELLEVILLE 
AUTOMOBILES  (ENG.)  LTD., 
49.   Pall   Mall, 

London,    S.W. 
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BY    APPOINTMENT    TO    H.M.    KING    GEORGE    V 


DUNLOP 


The  most  expensive  and  most  important  factors  in  the  equipment  of  a 
car  are  the  tyres.  In  order  to  prevent  trouble,  delay,  and  accident,  it  is 
impossible  for  the  colonial  motorist  to  pay  too  much  attention  to 
their    selection. 

Dunlops  .  were  the  original  pneumatics  ;  and  the  present  day  Dunlops 
combine  an  unequalled  term  of  experience,  extending  to  nearly  a  quarter 
of  a  century,  with  best  workmanship  and  highest  quality  of  material. 
Dunlops  have  ever  been  associated  witli  the  most  successful  motoring,  in 
track  and  road  contests,  and  in  long  distance  reliability  trials. 
Remarkable  and  irrefutable  evidence  of  their  popularity  is  found  in  the 
fact  that  every  one  of  the  twelve  years  in  which  the  great  British  motor 
show  has  been  held  at  Olympia,  London,  Dunlops  have  overwhelmingly 
outnumbered    otlier  tyre   makes. 

CHOOSE  DUNLOPS  BRITISH  AND  BEST. 


The  same  perfection  of  design,  excellence 
of  material,  and  thoroughness  of  work- 
manship that  endow  the  Dunlop  with 
reliability  and  wear-resisting  properties 
far  in  advance  of  any  other  make  of  tyre, 
characterise  Dunlop  detachable  wire 
wheels  and  detachable  rims.  These  afford 
the  quickest,  easiest,  cleanest  and  simplest 
method  of  changing  tyres  en  route. 


One  outstanding  feature  of  these  Dunlop 
manufactures  is  their  absolute  security 
when  fixed — an  all-important  point  in 
the  Colonies,  where  wheels  and  rims 
are,  of  necessity,  so  often  subjected  to 
the  severe  strain  of  constant  jars  and 
jolts  engendered  in  travelling  over 
rough   roads. 


Trade    IVIark. 


LOXDON:    14.  Bnc«nt  Street,  aiii]  146. 

ClerkeDVi-ll    Boa'l 
Bin.MIN'fmAil;    .\j.lt,u    Cjou. 
KKI.KAKT:    41.  Cniii  liest'T  Ktrift. 

nnisToi. .  35,  vkiuiiu  Street. 

(•(JV^NTUV:    Aliua   Slieet. 
I>r:BI.IX:   Orii.'l  Ilouit.  WeBtliind  Uow. 
(iUimOW.   61.  Bath  81ret-t 
LEKI)8:    lis.   AlMon   HtnH 


lAVKUPOOl,:  33.  I,..ffl  e  Strc.t. 
MANCHKKTKIl:  196.  Deaunsiili-. 
XEWCASTLK   ■  0.\  •  TTNE :      2.     St. 

n;.1i(,1;,s  Illil---^  ,  St.  NMioliw  Strwt. 
SOTTI.XIiHAX:       Ca«tl«      Harehoiue. 

Cii-ilc   Il.iulL-Viird. 
NOU\M('H  :  94.  Pliuee  ot  Wole«'  Boad. 
.AMSTKKDAM:    Keiaengracht   258. 
BKKI.IX:      S.W.,      13,      Alixandrinen- 

»tr 110, 


BRIJHSELS:    40.  line  Am  CroisadM. 
COPKSHAGKN:    19.  Kt.   Stralidrlrajda. 
H  AX  Air:    llanau.  A.M. 
MII.A.V:  Via  Oiu^.>I)p.;  Sirturiu.  X.  la. 
PAKIS;   4.  Kue  du  C'ciloneJ  Moll. 
BOMHAV:   3.  Wallato  Street.  Futt. 
CALCUTTA:     3.     Mango*    Laue,     Dal. 

IjouHie  HQUjixe. 
MADRAS:    188  C.  Mount  Road. 
CAIRO:    O.   ,1.    Klo»e.. 
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18     CONVINCING     FACTS 

why    you    should    buy    the     Extra    Strong 
Colonial  Napier  for  use  in  over-sea  countries. 


2 
3 

4 

5 
6 

7 
8 


It  is  not  intended  to  compete  with  "cheaply  made" 
cars,  but  is  made  to  last,  and  is  guaranteed  for  three 
years. 

It  has  iiin.  ground  clearance,  with  915  x  105  (standard 
size)   tyres. 

It  has  larger  and  more  expensive  tyres  than  the  standard 
model,  but  not  excessively  large  wheels. 

The  springs  are  specially  long  and  strong,  and  the  trans- 
verse spring  is  fitted  at  the  back  to  ensure  easy  riding 
and  to  prevent  distortion  of  the  frame. 
The  carburetter  is  hi^h  up  above  the  frame  so  as  to  enable 
the  car  to  go  through  deep  water.  An  extra  air  regulator 
is  fitted.  A  fine  metal  gauze  strainer  is  fitted  to  prevent 
any  dust  from  entering;  engine. 

The  flywheel  is  in  front  of  the  engine,  so  that  in  going 
over  obstructions  the  front  road  wheels  lift  the  flywheel 
over  the  obstruction,  whereas  in  cars  where  the  flvwheel 
is  at  the  back  of  the  engine  the  flywheel  would  drop  on 
the  top  of  the  obstruction. 

Both  the  frame  and  the  front  axle  are  of  specially 
increased   strength. 

Low  gear  is  Ptted,  which  enables  the  car  to  negotiate 
soft  and  sandy  places,  and  to  ascend  very  steep  inclines, 
and  climb  out  of  river  beds. 


9 

10 

U 

12 
13 
14 

15 
16 
17 
18 


The  back  axle  casing  is  especially  strong. 


Petrol  is  fed  from  a  tank  by  pressure  ensuring  a  perfect 
petrol  supply  when  ascending  the  steepest  gradient. 

The  radiator  and  water  pipes  are  ot  very  large  dimen- 
sions, and  a  water  pump  is  fitted  to  ensure  perfect  cooling 
in  the  tropics. 

A'itDmatic  forced  lubrication  to  ensure  equal  and  perfect 
oilinw  to   bearing  surfaces. 

Grease  cups  instead  of  oilers  fitted  to  al'  spring  shackles. 

Mecnanism  and  all  working  parts  enclosed  against  dirt, 
grit,  or  dust. 

Internal  expansion  brakes  on  back  liubs  entirely  enclosed 
against  dust  or  mud. 

Metal-to-metal  clutch  running  in  oil.  No  leather  is  used, 
as  leather  is  affected  by  heat,  climate,  and  lyater. 

Special  steering-lock  enabling  the  car  to  be  turned  in  a 
small  space. 

We  would  also  point  out  that  this  car  is  British  anc* 
guaranteed  for  three  years,  which  compares  very  favour- 
ably with  those  cars  made  by  other  manufacturers  which 
can  only  be  guaranteed  for  a    few  months. 


MAY  WE  SEND  YOU  THE  NAPIER  BOOK  FOR  1913  ? 

S.  F.  EDGE  Ltd., 

14,    New    Burlington    Street,    LONDON,    W. 


1913  MODELS  AND  CHASSIS  PRICES  WITH  TYRES. 


59*9  h.p.  six-cylinder £1095 

38*4  h.p.  six-cylinder £850 

30      h.p.  six-cylinder £595 

15     h.p.  Model  de  Luxe,  four-cylinder    £395 


t 


15  h.p.  extra  strong   Colonial,  tour-cylinder  £398 
15  h.p.,  8ft.  lOin.  wheelbase.  lor  ordinary  use. 

four-cylinder    £365 

15  h.p..  8ft.  lOin.  wheelbase,  for  Colonial  use» 

four-cylinder £370 


For  1913.  with  ail  Models   (except  the  8ft.  lOin.  wheelbase  15  h.p.).  we   include  Rudge-Whitworth 
Detachable  Wire  Wheels,  which  save  your  tyres. 
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"  The  Car  that  has  set  the  fashion  to  the 

Visitors  to  England 

are    invited   to    use    the    Club    Rooms    and    other 


r.xirrior  {.mu/'Ht  I),: 


accommodation    that    has    been    prov.ded    at    our 
London    Depot    for    Austin    Owners    who     have 


One  of  t*'r  Club  Roonn. 

been    enrolled   as    members   of    the    Austin    Club 
(No    Fees). 


PorUon  of  Sf>:ictou%  SHotcroomh. 

Car-    can    be    had   On   Hire,  for  lonp  or  shori 
prriofju.  tor  Town  Work  or  Touiin^ 

liillillililllllllilJIIJIilllJIIII 


The  Austin  Advocate." 

Class  tells  In  a  person,  a  race  horse, 
or  a  paper  The  "  Advocate '  is 
not  only  your  own  paper,  for  every 
owner  is  entitled  to  it,  but  it  is  your 
class  of  paper,  the  only  paper  of  its 
class,  if  not  of  its  kind.  Do  you 
receive  it?  If  not,  a  line  to  the 
Editor,  <<t  Northfield,  Birmingham, 
Motoring  World."  England,  will  suffice. 

WE  build  Cars  which  include  the  special  features  Sound 
necessary  to  withstand  severe  usage  on  rou^h  roads ; 
increased  ground  clearance  with  stronger  springs  and 
axles  where  required ;  coachwork  built  to  resist 
severe  changes  in  climatic  conditions ;  and  the  various  fittings, 
such  as  hoods,  screens,  etc.,  desic;ned  to  conform  to  the  demands 
of  each  market.  A  large  proportion  of  our  output  goes  abroad 
annually  to  the  Colonies,  East  and  West  Indies,  and  ail  parts 
cf  the  Continent.  We  have  therefore  gained  a  considerable 
amount  of  experience  which  enables  us  to  guarantee  satisfaction. 
Although  we  believe  our  Colonial  Models  are  suitable  for  any 
service,  we  are  willing  to  consider  the  building  of  a  reasonable 
number  of  Cars  to  a  particular  specification.  Employees  nearly 
2,000.     Output  1,000  cars  per  annum. 

Models  and  Prices  of  Chassis,  including  Tyres 

(at   Works). 
9rt.  wheelbase,  includins  760  x  90  lyrrs  . .     . .    £260 
9ft.  7ln.  wheelbase,  including  815  X  105  tyres  ..    £355 

9lt.  4in.  or  9tt.  8ln.  wheelbast,  Including  815  x     pnmp 
105   tyres,   and    Austin-Sankey    Detachable   Xiifb 


Wheels  . 


AUSTIN 

In  South  Africa — 

H.   GUI   &  Co.,  Main  Street,  Joliamies- 

D.  H.  SaUrr  &  Co.,  43,  Quctn  Street, 
I'ort  ]':ii?abcth. 
In  India- 
Hill,    Sa»vy<?r    &    Co.,    Rampart    Kow, 

I'on,  Boinbay. 
Steuari  &  Co:,  Calcutta. 
Madras  Automobiles  Ltd.,  Mount  Road, 
Madras 
In  Ceylon — 

Walker,  Sons  &  Co.,  Ltd.,  Colombo. 
In  Burma' — 

The  Motor  House  Co.,  Rangoon. 
In  Straits  Seltlemontt— 
The  Straits   Motor   Caraee   Syndicate, 

Orel  ard  Road,  Singapore. 
Chin  J-tiiK'  "i  Co.,  Ltd.,  Penaufi  Road, 
Pcnaiig. 
In  Siam — 
The  Siam  Import  Co.,  Bangkok. 

In  Japan 

Sangoku  Floeki  Kaisba  Ltd.  ■■>.  Vumif^ho 
Kyot.ashi-ku,  Toklo. 
In  the  PbiUppini  Islan-Js— 
L(^vy  Hcrmano^,    P.strella    Automobile 
Palace,  ^(to,  tiandara.  Manila. 


{ClUahgucs  isiUul  i.t   /-ng.'f,}!.  Fnuch,  Gi 


.  and  Sf?nnish.) 


4  cyl.  10  h.p. 
4  cyl.  15  h.p. 
4  cyl.  20  h.p. 

jj  jj  „  lOlt.  wheelbase        £390 

4  Cyl.lS-M  h.p."  "«•  ^'i"-  wheelbase,  Inciuding  880  x  120  tyrc»  £500 

lOtt.    8in.    whedbase,    "dropped"    ot    straight  CCOn 

,,  j;  ■       frame W^U 

4n/\  I  ""    ""•   '*    ""•   ""•    "heelbase,    including  -,-.  —  — 

rvl     m\   n  n         x        lighting  dynamo,  AusUn-Sankey   Detachable  xaall 

*■'*•"""■«'•  wheel!  and  tyres  880  X  120 

„  lift.  6in.  wheelbase       £575 

I.tiik   ot  sl'acc  prcvntts  us  giving  Speciftcaliotis  lure  o/  our   Cars.      Full    particulars 
contained  in  our  b^-pai^c  Export  Catalogue,  can  be  obtained  from 


AGENTS. 

DALGETY  &  COMPANY,  LIMITED. 

HEAD  OFFICE  :    LONDON. 
45,  Bishopsgate,  E.C. 

BRANCHES  : 
New  South  Wales— Sydney. 
Victoria — Melbourne  and  (icloiifl. 
Queensland — Brisbane. 
South  Australia — AdeJaide. 
Western   Anstralia— I'erlii,    I  remanl  ■ , 
etc. 


New  Zealand— The  Scott  Motor  Agency, 
I.ow^r  Cuba  .Street,  Wellington,  New- 
Zealand. 

South  America — 

.Argentine — Allardice  &  Dimalow.  it 7 
Pcrfi  457.  Bnenos  Ayres. 

Pra/il  — Hussault    Ciiovil    &    Co.,    4^, 
SumnuT  RoAV,  Birminghano 


THE  AUSTIN  MOTOR  Co.,  Ltd., 

Builders  of  Motor  Vehicles, 
Marine  Motors  &  Equipment, 

NORTHFIELD,  BIRMINGHAM,  ENGLAND. 

Lood  )u.        Paris.        M.'HKl'est<T.        Norwit  h. 


Lil 
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Freight  Charges  and  Duties  on  Motor  Cars  Shipped  Abroad. 


THE  freight  charges  include  cost  of  cartage  in 
London  within  lour  miles  of  the  Bank,  pack- 
ing, dock  dues,  shipping,  and  freight  per  40 
cubic  feet  (unless  otherwise  stated).  Wlien  the  weight 
of  the  car  or  chassis, packed  exceeds  ,^0  cwt.,  tlie  charge 


is  more.  Figures  given  are  for  one  car  or  chassis  only. 
For  the  compilation  of  the  following  tables  we  are 
indebted  to  an  old  established  firm  of  carriers  and 
shippers,  Messrs.  Davies,  Turner,  and  Co.,  Ltd.,  of 
^2.   Lime  Street,  London,  F..C.,  and  elsewhere. 


I  3 


Nani«  ot  Country  to 

which  thr  Rates  and 

Duties  appiy. 


£■1  S  s  =  £ 
a-.-oaE"T2 


These  Duties  are  compiled  trom 
Official  Sources,  but  without 

RespouMbility. 
%  =  per  centum  ad  valorem. 


CO  "■ 

i5  = 


jQ  « 


Name  ot  Country  to 

which  the  Rates  and 

Duties  apply. 


'^f 


ANTIGUA 

St.  John's 3 

ARGENTINE  REPUBLIC 

Buenos  Ayros  2 

AUSTRALIA 

Adelaide 2 

Brisbane '  ^ 

Melbourne I  ' 

Sydney  » 

Fremantle  3 

Hobart 3 

Launceston  3 


AUSTRIA-HUNGARY 

Trieste  


i  s.     .1. 


BAHAMAS  I 

Nassau  ^ 

BARBADOES 

Bridgetown  

BELGIUM 

Antwerp 

Ostend   

Brussels  

BERMUDA 

Hamilton     

BRAZIL 

Bahia  

Rio  de  Janeiro    

Santos    

BULGARIA 

Sofia     I 

CANADA  I 

Halifax,  N.S 

Montreal    

Quebec | 

St.  John's,  N.B 

Vancouver,  B.C 

Victoria,  B.C 

CEYLON 

Colombo  . .  .■ 

CHINA 

Hong-Kong     

Shanghai   

CYPRUS 

Larnaca 1 

DENMARK 

Copenliagea 

DOMINICA 

Roseau 

EGYPT 

Aleiandrtt 

Port  Said  

FIJI 

Su»a     

FINLAND 

(summer  season) 

HelsinjElors  

Hango   

FRANCE 

Bordeaux     

Boulogne  

Marseilles  (per  40  It).. 

Paris 

GERMANY 

Bremen    

Hamburg     

GOLD  COAST 

Accra  and  Cape  Cout 
GREECE 

PIrseus 


4  4 
2  16 

5  14 

6  n 
10  3 

2  6 

4  3 

3  12 
3  4 


2  7 

2  10 

2  12 

2  7 

18  I 

18  I 

2      O 

2    15 
2    18 

2  15 

J    q 

3  4 

2  4 
■    15 

3  >7 

I    16 
I   16 

>3     3 

5  5 

1  16 
8     5 

'I     7 

6  ., 

3   '2 

2  3 


GRENADA    3     ■ 

GUATEMALA 

San  Jose   3  it 

GUIANA  (British) 

Demerara 2  13 

HAWAII 

Honololn iS  II 

HAYTI 4  «7 

HOLLAND 

Amsterdam  6    8 

Rotterd.im     6    9 

HONDURAS  (British) 
Bellie    3  " 


'3t."i 

•2%'  ' 

I  Bodies,  including  dashtwards,  foot- 1 
boards,  and  mudguards,  if  Britishl 
manufacture :  smgle.seated,£i5  ;  double,, 
seated.  £21  ;  with  tixcti  or  movable  can-  1 
opy  tops,  e.g..  iandaulette.  limousine,/ 
taxicab,  or  similar  types,  and  n.e.i.  06  ;i 
chassis  (British),  free ;  chassis  (if  ol; 
foreign  manufacture),  5%. 
pneumatic  tyres  (including  covers  andj 
tubes),  IS.  2d.  per  lb.,  or  20%, 

Over  and  up  to       per  cwt. 

400  kilos.  t,»OQ  kilns,  l^  10  10  j 
1,800  ,,  3,200  ,.  £224  I 
3,200     ,,  £t     5 

'  10% 


3  cwt. 
o    „ 
ocar 


6  ""■) 
o  an    I 

cwt.  , 

ocar  \ 
a   itt    I 


"  I 

o 


9  20 cwt 
3 


6  cwt. 
6 


ITALY 

Qenoa  

Leghorn    

Naples   

INDIA 

Bombay  and  Calcutta 

Karachi  

Madras 

JAMAICA 

Kingston  

JAPAN 

Kobe 

Yokohama 


S  o£o.a*S 
UJ  o.Stn  a.^ 


These  Duties  are  compiled  from 
Official  Sources,  but  without 

Responsibility. 
%  =  per  centum  ad  vaicrem. 


d.  20 
6  cwt. 
6    „ 
6    „ 

6 
6 


LIBERIA 

Monrovia 
I  MAURITIUS 

{     Port  Louis 

!  MEXICO 
Vera  Cruz 


£10  each. 

Under  British  pref.  t.iriff,  224% 
„       intermediate  tariff, 30% 
general  tariff,  35% 


5j7o  } 

Free  « 

5% 

10%  I 

5S.  7id.  per  cwl.  ! 

124% 
8% 

I2j% 

•*  Carriages  with  wheels  with  springs  "  : 
Wholly  covered,  £12  :  half  covered,  £6  ; 
not  covered  (open),  £2  8s. 

From  500  to  2,500  kilos,  (exclusive), 
£1  tos.  6d.  per  cwt.  ;  2,500  kilos,  or 
more,  £t  os.  4d.  per  cwt. 

Over  500  and  up  to  1,000  kilos.,  12s.  6d. 
per  cwt.;  over  1,000  kilos.,  7s.  6d. 
per  cwt. 

Free 
I  From  £20  to  f  130  per  car,  according  to 
!   the  h.p.  and  number  of  cylinders  (par- 
i  ticul.trs  on  application). 
j  10%  plus  10%  of  the  amount  of  duty 
leviable  at  the  rate  given. 


East  London 

Port  Elizabeth 

SPAIN 

Barcelona    

Bilbao 

Gyjon     

Santander    

STRAITS  SETTLEM'TS 

Penan^  and  Singapore 
SWEDEN 

Stockholm  

Gothenburg  

SWITZERLAND 

Basle    


(24%  plus  5%  of  the  amount  ot  dutyj 
leviable  at  the  rate  given. 

45%' 

On  application* 


5% 

i    t2>% 


TOBAGO  3 

TRINIDAD  ■ 

Port  ol  Spain 2 

'turkey 

Constantinople   \  2 

U.S.A. 

Boston   I  2 

New  York    |  2 

Philadelphia    2 

VIRGIN  ISLANDS  (Dan.)| 

St.  Tl^nniTg i  3 


2   15     6 


18 


4     o 

14     3 


10  0 

5  6 

6  o 
2  6 
6  o 
4  o 


MONACO 

Nice  (for  Monte  Carlo)      2 
HONTSERRAT 

Plymouth I     3 

MOROCCO 

Tangier    2 

NEVIS 

Charlestown    3 

NEWFOUNDLAND 

St.  John's 2 

NEW  ZEALAND 

Auckland     ,     3     ^     3 

Wellington '    3     2     3 

Duhedln '    3    4     ') 

Lyttleton   |     3     4    9 

NICARAGUA 

Corinto !     3  "     o 

NIGERIA 

Lagos  ;    3    7    6 

NORWAY 

Ghristlania i    9    0 

PERU 

Callao I     3  '  .">    3 

PORTUGAL 

Lisbon  I  i;    9 

ROUMANIA 

Bucharest    2  19    " 

RUSSIA  I 

St.  Petsrsbarg |     i    9    9 

ST.  LUCIA   3     3    9 

ST.  VINCENT i     3     3     9 

SIAH 

Bangkok    215    6 

SIERRA  LEONE  !  3     7     6 

SOUTH  AFRICA 

Capetown 3 

Delagoa  Bay  i  3 

Durban  (Natal)   3 


o  o 

10  o 

7  ft 

6  3 


19  o 

19  o 

10  -^ 

ig  o 


o    o 

12       6 


4      « 

I    'J 


3     ocar 

I      6 


I  Over  500  kilos,  jnd  up  to  1,000  kilos. 
j  £16  each ;  more  than  1,000  kilos. 
I    {24  each 


'  5% 


i  I6|% 
.'So'Jo    according    to   the   yenerai    tarilf 
3.')%    according    to    the    conventional 
j    tariff,   which   necessitates  a  certific.itf 
;    of  origin 

12% 

i  More  than  750  kilos.  :    For  the  tirst  250 
'    kilos.,  li  8s.  6d.  per  cwt. ;   for  the  500 
I    following  kilos,  £2   17s.  id.  per  cwt. 
;    for  the  weight  in  excess  of  750  kilos.. 
/T  6s.  8d.  per  cwt.* 
Same  as  France 

ji3i% 

i?4% 

11% 
I  30% 

Motor  car  biKlics  and  mudguards,  20%  , 

cha^si^  for  motor  cars  (whether  attached 

or  unattached,  including  wheels,  speed 

i    gears,  and  radiators,  free 

1x5  (gold)  per  100  kilos  • 

Free 

12% 

5%* 

£27  each  • 
i  From  500  to  1,000  kilos.,  i3s.  3d.  per 

cwt.;    1. 000  kilos,  or  more,   12s.  ajd. 

per  cwt 
;  Cars  with  4  places  or  more,  £23  4s.  5d, 

each  ;  with  less  than  4place6,  £14  15s.  7d 
j  15% 

[  10%  plus  10%  of  the  amount  of  duty 
I   leviable  at  the  rate  given 

I  3% 
10% 


;  Under  British  pref.  tariff,  12% 
i      ,,      general  tariff,  t^% 


'■  Not  more  than  1,000  kilos.,  £t  12s.  6d. 
I  per  cwt. ;  more  than  1,000  kilos., 
!  £2  OS.  8d.  per  cwt.  plus  £8  if  open  car- 
I   riage,  or  £12   i6s.  if  closed  carriage.* 

I  Free 


I  13% 

i6s.  3d.  per  cwt. 
(  Motor  cars  for  pleasure  to  seat  2  un- 
I   eluding  driver),    £10   each ;     for   each 

additional  seat,  £2  los. 

Motor  cars  for  pleasure  to  seat  2   'in- 
'    eluding   driver),   £10   each:     tni    each 

additional  seat,  £2  los. 

11% 


'  45% " 


i  10% 


*  Consulage  cbprces  extra. 


The  above  lates  are  liable  at  any  time  to  allt-ration  without  notice. 
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Brooklands. 

A  History  and  Description  of  the  Famous  Racing  Track. 


ALTHOUGH  Brooklands  is  so  popular,  there  aro 
numbers  of  motorists  at  home  quite  apart 
from  those  abroad  who  have  never  seen 
Brooklands.  This  fact  was  quite  fonihlv  brought 
home  to  me  once  when  I  drove  down  with  a  cer- 
tain diplomatist,  a  man  who  is  a  keen  motorist  and 
widely  travelled,  a  man  who  knows  the  capitals  of 
Europe  about  as  well  as  most  of  us  know  the 
way  from  Hyde  Park  Corner  to  Piccadilly  Circus, 
and  yet  he  had  never  seen  Brooklands.  We  drove 
in  at  the  top  gate,  where  one  gets  just  a  glimpse 
of  the  far  end  of  the  track,  and  then  we  ran  round 
tho.se  wonderful  cuttings  in  the  hillside  where  the 
back  of  the  colossal  banking  of  the  track  towers 
on  one's  left  and  the  tunnels  for  foot  passengers  run 
under  the  roadway  and  under  the  track  itself  from  the 
right.  After  a  series  of  cork.screw  turns  and  blind 
corners,  one  plunges  down  a  hill  through  a  tunnel 
under  the  track,  and  comes  out  suddenlv  in  the  arena 
of  the  vast  amphitheatre. 

The  whole  panorama  strikes  one  suddenly,  and  1 
can  quite  imagine  that  at  first  sight  it  is  even  a  trifle 
overwhelming.  Right  in  front  is  the  paddock,  with 
the  clubhouse,  car  sheds,  offices,  and  so  forth. 
Beyond,  and  extending  the  whole  way  round  to  the 
right  is  the  immense  flat  plain  of  the  flying  ground 
•bounded  by  the  motor  track,  which  shuts  out  all  other 
views,  and  forms  the  horizon,  so  that  one  feels  as  one 
imagines  a  fly  might  feel  if  he  found  himself  set  dow-i 
on  a  green  silk  table-centre  with  a  white  border. 
Behind  is  the  banking  of  the  track,  and  to  the  left  is 
the  finishing  straight  with  the  grandstand  hill  beyond. 

Far  away  across  the  plain,  as  it  were  in  the  opposite 
corner  of  the  table-centre,  are  some  curious-looking 
buildings.  These  are  the  "hangars"  of  which  the 
•regular  Brooklands  people  are  so  proud,  for  are  they 
not  the  first  real  aero  settlement  in  England  ? 

If  one  is  lucky,  one  may,  on  emerging  from  the 
tunnel,  see  a  number  of  large  white  flies  running 
about  on  the  tablecloth,  and  perhaps  some  in  the 
air,  for  so  huge  is  the  plain  that  an  aeroplane  thirty 
to  forty  feet  across  only  looks  like  a  fly  at  the  distance 
of  one  end  of  the  plain  from  the  other. 

However,  altiiough  there  were  no  aeroplanes  about, 
the  sheer  immensity  of  the  place  fairly  took  my  diplo 
matist's  breath  away.  "  Phw-e-w,"  he  whistled,  "  what 
a  place !  Think  of  the  work  this  meant !  Why,  it  is 
one  of  the  seven  wonders  of  the  world !  '' 

It  is  so  long  since  I  went  to  school  that  I  have 
•forgotten  what  were  the  original  seven  wonders  of  the 
world.  The  Colossus  of  Rhodes  was  one,  the 
Pyramids  were  another,  and  then  there  were  the 
Hanging-Gardens  of  Babylon,  and  some  others.  The 
modern  seven  wonders  include,  I  believe,  the  Forth 
Bridge  and  the  Assouan  Dam,  but  I  am  certain  that 
the  Brooklands  Motor  Track  and  .•\viation  Ground 
should  be  numbered  among  them. 

I  suppose  there  are  those  who  would  compare  the 
removal  of  trees  and  farms  from  the  meadows  by  the 
Wev  in  order  to  build  the  place,  with  the  laying  waste 
-of  Southern  Hampshire  in  order  to  make  the  \cw 
Forest  for  William's  hunting  parties,  f)ut  as  a  matter 
•of  fact  I  believe  the  occupants  of  the  farms  that 
•used  to  be  at  Brooklands  are  now  all  very  busy  on 
jobs  appertaining  to  the  track. 

As-1  remember  the  place  first  it  was  a  series  of  soine- 
what  swampy  meadows  lying  alongside  a  very  winding, 


sluggish  stream,  with  pretty  pine-clad  hills  on  one  side 
and  an  ugly  railway  bank  on  the  other.  Now  it  is  as 
it  has  become  familiar  in  the  pictures. 

The  second  time  I  saw  it  was  on  that  weird  and 
wonderful  night  on  which  Mr.  S.  F.  Edge  tore  round 
and  round,  doing  his  steady  65  to  70  miles  an  hour  on 
his  Napier  by  the  glare  of  Wells  flares,  what  time  four 
attendant  demons,  two  in  white  and  two  in  red,  chased 
him  alternately  i>n  two  other  Napier  cafs,  and  yet,  in 
spite  of  resting  and  driving  in  turn,  never  caught  him. 
That  was  in  1907,  and  his  record  still  stands,  and  he 
and  his  mechanic  lemain  the  only  two  men  in  the  world 
who  have  ever  travelled  for  twenty-four  hours  on  end 
at  a  speed  of  over  a  mile  a  minute.  Do  not  let  us 
forget  this  fact,  for  only  at  Brooklands  was  such  a  feat 
pijssible,  and  if  Brooklands  had  not  been  built  it  might 
still  fie  impossible.  Probably  the  ne.xt  time  the  feat 
will  be  accomplished  it  will  be  in  an  aeroplane,  and  if 
it  should  he  done  by  a  Britisher  then  Brooklands  will 
again  claim  its  share  of  credit,  as  being  the  birthplace 
of  British  aviation. 

The  man  to  whom  the  initiation  of  so  vast  an  enter- 
prise is  due  is  Mr.  H.  F.  Locke-King,  and  some  day, 
when  we  have  a  motoring  Ministry  in  power  with  an 
aeroplaning  Premier,  Mr.  Lo<'ke-King  will  be  raised 
to  some  high  dignity,  or,  perhaps,  as  the  event  is 
probably  a  long  way  ahead,  he  will  be  canonised. 

Mr.  Locke-King  was  inspired  with  the  idea  of  a 
monumental  motordrome  when  watching  a  race  for  the 
Targa  Florio  round  the  Brescia  Circuit,  in  Italy. 
French,  German,  and  Italian  cars  were  competing,  but 
ilot  a  solitary  English  car  or  man.  It  is  true  that  a 
year  or  so  later  the  Wolseley  Company  sent  over  three 
Wolseley  cars  for  the  Targa  l-'lorio  which  performed 
well,  but  met  with  accidents. 

However,  when  Mr.  Locke-King  was  there  he  <iid 
not  see  even  a  single  British  car,  so  he  bethought 
himself  of  the  need  for  a  place  where  British  cars 
could  be  timed  up  for  international  races,  and  where 
cars  of  all  kinds  could  race  without  being  "  defended 
to  circulate,"  as  the  French  put  it. 

Now  Mr.  Locke-King  owned  Br(x>klands,  and  he 
still  owns  it,  so,  as  Lord  Montagu  put  it  at  the  time 
of  the  first  meeting  in  July,  1907,  "  he  not  onlv  built 
the  course,  but  personally  superintended  the  works 
for  eight  months,  and  watched  the  great  motordrome 
grow  out  of  sand  and  gravel.'  Mr.  Locke-King 
called  in  Colonel  Holden,  a  Royal  Engineer,  who 
pointed  out  that,  instead  of  a  mere  roadway  round  the 
property,  it  would  be  necessary  to  have  banks  thirty 
feet  high  if  the  high-speed  cars  were  to  get  round 
safely  at  their  best  pace. 

This  imported  all  kinds  of  fresh  troubles,  but  the 
dauntless  proprietor  decided  to  tackle  them,  and  Mr. 
Donaldson,  a  clever  railway  engineer,  was  brought 
ill  to  tackle  the  difficulties.  To  get  above  flood-water 
mark,  the  finishing  straight,  threequarters  of  a  mile 
in  length,  had  to  be  raised  over  five  feet,  and  some- 
thing over  an  acre  of  land  for  the  paddock  and  car 
sheds  had  to  be  brought  to  the  same  level.  Then  a 
mile  of  the  track  at  the  south  end  had  to  be  raised 
and  banked  to  a  height  of  nearly  twenty  feet,  and  a 
cutting  thirty  feet  deep  and  nearly  forty  yards 
wide  had  to  be  made  in  the  back  of  the  hill  on  which 
the  stands  now  are.  The  "  dump  "  from  this  cutting, 
which  is  nearly  a  quarter  of  a  mile  long,  was  carried 
round  and  btiilt  into  a  huge  banking  over  fifty   feet 
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OIOTOR    TYRE     MAKERS 

BY    APPOINTMENT 
ro  H.M.  KING  GEORGE  V. 


PALMER     CORD      TYRES. 


PNEUS    PALMER    A    CORDES. 
PNEUMATIC  I     PALMER    A      CORD  A. 
PNEUMATICOS  DE  CUERDA  PALMER. 


PjUMER 

'palmer 


SEIL    REIFEN. 
KOORD    BANDEN. 


FOORNISSEURS  BREVETES 

DE  SA  MAJESTE 
LE   ROl     D'ANGLETERRE 


Palmer  Cord  Tyres  for  Motor  Cars  enjoy  the  unique  distinction  of  being  the  highest-priced  motor  tyres 
manufactured,  but  the  higher  first  cost  is  more  than  justified  by  the  service  given. 

Wherever  there  are  roads,  and  even  where  there  are  no  roads,  the  Palmer  Cord  Tyre  outdistances  all 
others  in  actual  mileaga,  and  during  the  whole  life  of  the  tyre  the  user  experiences  a  freedom  from  trouble 
and  anxiety  which  gives  a  fresh  zest  to  motoring. 


RIBBED 


lQf\ 


TREAD 


CORD  MiMl  TYRES 


Retail  Prices  in  England. 

Prix 

de   detail   en    France. 

Size. 

Ribbed  tread 
Covers. 

Studded 
Covers. 

Tubes. 

Enveloppes 
3  nervures 

Enveloppes 
Ferrces 

Chambres 
a  air. 

Dimensions. 

760   X      90 
810   X      90 

£  5  .    3.0 
6.0.0 

£  6  .    6.6 
6  .  17  .  0 

£  1  .    6.6 
1.8.6 

Frs.  14500 
16400 

Frs.  17900 
19300 

Frs.  35-00 
3800 

760  X  90 
810    X      90 

765    X    105 
815    X    105 

7.3.6 
8.0.6 

8.6.6 
9.3-6 

1  .  12  .  0 
1  .  14  .  0 

20200 
21500 

23500 
25500 

4300 
4500 

765  X  105 
815   X    105 

820   X    120 
880    X    120 

11  .    0.0 
11  -  14  .  6 

12  .    9.6 

13  .  10  -  0 

2-0-0 
2-3.0 

29400 
315-00 

340-00 
370-00 

5000 
54-00 

820  X  120 
880   X    120 

885   X    135 
935   X    135 

14  .    3.6 
14  .  19  .  6 

16  -    1-0 
16  .  17  .  6 

2.8.6 
2  .  12  .  0 

39600 
41800 

45300 
476-00 

6500 
69-00 

895  X  135 
935  X    135 

AppUcations  for  Export  discounts  for  English-speaking  countries  should  be  addressed  to  London. 
Pri^re  de  s'adresser  k  notre  maison  de  Paris,  Avenue  Malakofi  152,  pour  les  prix  confidentiels 
pour  I'exportation. 

See  pages  vi.  and  vii.  for  further  particulars. 


THE  PALMER  TYRE  LIMITED. 


LONDON : 

119, 121  &  123,  SHAFTESBURY  AVE. 
Ts'ifnin  "  Tyrlcord,  Undsn  " 


PARIS  : 

AVENUE    MALAKOFF    ISi 
Adrmt  Tslsxraphlque  -  "  Tyrlctrd,  Psrii.' 


AMSTERDAM  : 

STADHOUDERSKADE  91. 
TslsphMa         -       -        • 
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SUPMlOlllT 
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of 


in 


O.U>\UTYi^.  I) U]l^^lyTY 


was 

proved  beyond  question 
in  1912 


1st— Grand  Prix  dc  France. 
Ist-Grand  Prix  dc  la  Sarthc. 
Ist-Grand  Prix  de  Belgique. 


1st— Monaco  Pallye. 
Ist-Targo  Floria  (Sicily). 
Ist-Gaillon  Hill  Climb. 


ALL  WON    ON 


"  contin5:mta;i 


93 


y^<» 


Have  you  tried  Continental  Tennis  Balls? 
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high  and  seven  hundred  yards  long.  Tin-  li:uiking 
had  to  cross  the  river,  therefore  to  enable  it  to  do  so 
a  ferro-concrete  tunnel  had  to  be  built  to  let  the  river 
through,  and  on  top  of  this  the  banking  was  built  up. 

From  March,  1907,  to  June  of  the  same  year  the 
surfacing  of  the  track  with  concrete  was  going  on, 
and  two  hundred  thousand  tons  (Think  of  it ! 
ioo.ooo  tons)  of  material  were  used  in  the  process. 
Eighty  truck  loads  of  material  were  delivered  every 
day,  and  this  was  handled  by  six  lo<-omotives  over 
seven  miles  of  railway  inside  the  track.  Two 
thousand  men  were  constantly  at  work,  day  and  night, 
and  there  were  ten  steam  grabs  and  a  steam  navvy 
doing  the  digging.  There  were  also  two  hundred 
carpenters,  sawyers,  and  woodmen  felling  timber,  and 
building    up    benches,    stands,    and    fencing. 

For  one  reason  or  anoUier  Brooklamls  did  not 
"  catch  on  "  at  first,  and  for  some  years  it,  in  theatrical 
parlance,  "failed  to  attract."  'I'he  committee  were 
certainly  at  a  disadvantage,  for  they  had  no  precedent 
'o  go  by,  and  had  to  learn  from  their  own  mistakes. 
At  the  first  few  meetings  the  "  press  "  considered  that 
they  were  slighted,  and  certainly  journalists  were  not 
treated  with  the  affability  to  which  they  had  been 
accustomed  by  those  responsible  for  motor  shows,  hill- 
climbs,  and  other  automobile  functions.  Xor  were 
the  public  either. 

Consequently  people  did  not  go  in  the  numbers  that 
were  expected,  and  it  looked  as  if  the  whole  thing  was 
going  to  be  a  "  frost."  Still  the  place  was  too  big 
to  stop,  and  it  carried  over  an  undeniable  "  bad  time  " 
more  or  less  by  its  own  momentum. 

Gradually  owners  and  manufacturers  began  to  find 
what  a  blessing  it  was  to  have  a  place  where  one  could 
find  out  accurately  without  falling  foul  of  the  police 
how  fa.st  a  car  could  really  go,  and  it  became  a  genuine 
selling  point  in  a  car  to  be  able  to  show  by  docu- 
mentary evidence  that  it  had  done  a  certain  officially- 
timed  speed  "at  Brooklands."  Consequently  the 
track  became  a  regular  tuning-up  place,  and  it  is  now 
pretty  busy  at  this  work  almost  any  day  of  the  week. 

The  real  turning  point  at  Brooklands,  how- 
ever, was  reached  when  Mr.  Holt  'Iliomas  induced 
Paulhan  to  come  and  give  some  exhibition  flights  after 
the  Blackpool  Meeting  in  November,  1909.  At  this 
time  the  centre  of  the  track  was  all  rough  with  tree 
stumps;  there  were  ponds,  ditches,  bits  of  old  build- 
ings, and  various  other  obstructions  scattered  about, 
though  a  skilful  flier  like  Paulhan  could  have  landed 
without  much  damage  in  many  parts  of  the  ground. 

In  readiness  for  Paulhan's  visit,  a  patch  of  about 
thirty  or  forty  acres  was  cleared  for  a  starting  ground, 
at  the  south  end  of  the  track  away  from  the  paddock, 
and  a  hangar  was  put  up  for  him.  It  was  a  pity  the 
start  had  to  be  made  at  that  end,  for  it  has  resulted 
in  the  whole  of  "  Aeropolis  "  being  half  a  mile  from 
the  paddock. 

Nowadays,  one  can  go  down  to  Brooklands 
on  any  moderatelv  fine  dav — by  fine  I  mean  free 
from  strong  wind — and  at  a  total  cost  of  one  shilling. 
plus  what  one  likes  to  spend  on  an  excellent  tea  at 
Mrs.  Billing's  "Blue  Bird  "  tea  hangar,  see  far  finer 
flying  than  any  of  us  saw  at  the  great  Reims  Meeting, 
or  at  any  of  the  expensive  British  meetings  in  1910. 

The  solitary  little  shed  of  Paulhan  has  been  multi- 
plied till  there  are  now  thirty-six,  making  seven  rows 
of  hangars.  These  contain  many  excellent  aero- 
planes, some  of  which  belong  to  manufacturing  firms. 
a  branch  of  whose  business  is  the  maintenance  of 
flying   schools,    and    in    others   new   or    experimental 
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Brooklands. 
machines  undergo  the  process  of  tuning  up  to  the 
highest  i)itch  of  their  flying  capacities.  One  firm  of 
aero  engine  builders  have  erected  their  works  inside 
the  track  amongst  the  aeroplane  sheds. 

Paulhan's  original  forty  acres  have  now  been  ex- 
panded till  the  w-hole  space  inside  the  track  has  been 
levelled  and  cleared.  Cottages  have  been  removed 
wholesale,  a  loop  of  the  river  has  been  straightened 
out  to  give  more  rolling  ground. 

There  is  yet  another  class  of  the  community  besides 
motorists  and  aviators  which  owes  a  debt  of  gratitude 
to  the  builders  of  Brooklands,  and  that  is  the  motor 
cyclists.  There  is  a  fierce  joy  about  motor  cycle 
racing  which  is  all  its  own,  and,  if  one  is  to  believe 
the  enthusiasts,  far  exceeds  the  excitement  of  car 
racing. 

But  it  is  only  since  the  building  of  Brooklands  that 
the  speed-loving  motor  cyclist  has  been  able  to  glut 
his  appetite  to  the  full  anywhere  outside  the  Isle  of 
Man.  The  happy  owner  of  a  sixty  mile  an  hour 
machine  may  do  his  two  miles  in  two  minutes  on  one 
or  two  unfrequented  roads  in  England,  but  it  is  only 
at  the  risk  of  finding  himself  either  in  the  law  court 
or  in  hospital,  owing  to  the  intervention  of  the  police 
or  the  obtuseness  of  other  traflic.  Even  in  the  one 
race  of  the  year  in  the  Isle  of  Man,  with  its  few  days  of 
I)ermissible  training,  the  motor  cyclist  gets  but  a  taste 
of  speed  to  whet  his  appetite  for  more. 

Apart  from  them  there  are  general  trade  riders 
testing  new  engines,  or  new  machines,  for  nowhere 
else  is  it  possible  to  give  an  engine  a  full-power  run 
for  any  great  distance.  The  various  long-distance 
races  for  machines  under  Tourist  Trophy  con- 
ditions have  proved  how  little  a  tuning  up  on  the 
road  is  worth,  for  machines  which  actually  did  well  in 
the  Isle  of  Man  have  cracked  up  hopelessly  under  the 
strain  of  a  full  load  run  of  an  hour  or  so  at  Brooklands. 

There  are  still  a  number  of  people  who  do  not  see 
what  advantage  Brooklands  is  to  the  average  car 
owner  who  takes  no  interest  in  track  racing.  The 
splendid  performance  of  British  cars  in  the  Grand 
Prix  and  Coupe  de  I'Auto  races  last  year  was  a  great 
tribute  to  the  Brooklands  Track,  as  all  the  early  experi- 
menting and  tuning  up  was  carried  out  there.  This 
c<invincc3  many  waverers  as  to  its  usefulness,  but 
there  are  yet  others  who  remain  unconvinced.  There 
is  not  a  shadow  of  doubt  but  that  Brooklands  has  been 
of  immeasurable  benefit  to  the  whole  of  the  British 
motor  industry,  and  a  motorist  in  Australia  or  any- 
where overseas  who  has  never  seen  Brooklands,  and 
who  uses  his  car  solely  for  touring  purposes,  is  also 
benefited.  Running  a  car  at  continuous  full  .speed  for 
hours  at  a  stretcli  cannot  be  indulged  in  on  any  road  in 
England  ;  such  a  test  carried  out  on  the  track  soon 
locates  faults  that  would  never  be  discovered  in  an 
ordinary  road  trial.  British  manufacturers  have 
recognised  this  fact  with  advantage  to  themselves  and 
their  clients. 

Perhaps  a  few  statistics  about  the  track  may  al.so 
be  interesting,  so  I  give  them  herewith,  (r.)  A  com- 
plete lap,  measured  to  the  inner  edge  of  the  track  is 
4.7,30  yards,  or  2}^;  miles.  (2.)  A  full  lap  with  the 
finishing  straight  added  is  ^^  miles.  (,3.)  The  straight 
run  in  gives  a  full  kilometre.  (4.)  Highest  point  of 
lianking  at  Weybridge  end,  28ft.  9in.  above  lower 
edge.  (5.)  Highest  point  at  Byfleet  end,  21ft.  loin. 
(6.)  Gradient  up  to  Weybridge  banking  i  in  30.  (7.) 
The  test  hill  has  a  maximum  gradient  of  i  in  4.  (8.) 
The  grandstand  slopes  will  accommodate  30,000 
people.  C.G.G. 
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Brooklands  Standard  Class  Records. 

Holders  of  the  Cubic  Capacity  and  Rating  Class  Records  at  the  end  of  1912. 


A  FEW  words  of  introduction  to  the  tables  of  the 
Brooklands  class  records  and  their  holders 
will  not  be  out  of  place.  Competition  for 
these  records  has  been  very  keen  during  the  past  year, 
and  a  great  deal  of  interest  attaches  thereto. 

Until  the  early  part  of  191 2  the  only  classi- 
fication was  based  on  R.A.C.  rating,  the  classes 
being  known  as  R.A.C.  Rating  Classes,  and  a 
great  deal  of  interest  attaches  thereto.  There  are 
six  classes  as  follows : 

R.A.C.   RATING 


R.A.C.  Rating  Classes. 

16  Rating  Class. — Engines  over  12.0  and  under  16.3fc 
R.A.C.  rating;  minimum  weight  limit  with  driver,  1,600  lbs. 

21  Rating  Class. — Engines  over  16.38  and  under  21.00 
R.A.C.  rating;  minimum  weight  limit  with  driver,  1,800  lbs. 

26  Rating  Class. — Engines  over  21.0  and  under  25.60 
R.A.C.  rating;  minimum  weight  limit  with  driver,  2,000  lbs. 

40  Rating  Class. — Engines  over  25.60  and  under  40.0 
R.A.C.  rating;  minimum  weight  limit  with  driver,  2,500  lbs. 

60  Rating  Class. — Engines  over  40  and  under  60.04 
R.A.C.  rating;  minimum  weight  limit  with  driver,  2,700  lbs. 

90  Rating  Class. — Engines  over  60.04  and  under  90.04 
R.A.C.  rating;  minimum  weight  limit  with  driver,  3,000  lbs. 

STANDARD  CLASSES. 


Class. 


CUm. 

At  aiBt  December,  1911. 

At  31st  December,  1912. 

iMUe. 

1  Mile. 

1  Kilometre. 

10  Laps. 

i  Mile. 

1  Mile. 

1  Kilometre. 

10  Laps. 

16 

18.43  sees. 
97.67  m.p.h. 
VauxhaU 

37.93  sees. 

94.91  m.p.h 

Vauxhall 

23.14  sees. 

96.67  m  p  h 

Vauxhall 

18m.  9.11s. 

91.46  m.p.h. 

Vauxhall 

17.07  sees. 

101  87  m.p.h. 

Sunbeam 

36.20  seoii. 
99.45  m.p.h. 
Sunbeam 

22.16  sees. 

100.95  m.p.h. 

Sunbeam 

17m.  42.51s. 

93.75  m.p.h. 

Sunbeam 

21 

17.985  sees. 

100.083  m.p.h. 

Vauxhall 

37.68  sees. 
95.54  m.p.h. 
Straker  Squire 

23.14  sees. 
96.67  m.p.h. 
Straker  Squire 

18m.  24.003s. 
90.224  m.p.h. 

Vauxhall 

17.78  8608. 

101.24  m.p.h. 
Vauxhall 

30.14  sees. 
99.61  m.p.h. 
Vauxhall 

22.000  sees. 

101.403  m.p.h. 

Vauxhal 

17m.  14.11s. 

90.32  m.p.h. 

Vauxhall 

26 

20.457  sees. 
87.989  m.p.h. 
Hutton 

Not  attempted 

Not  attempted 

21m.  40.8s. 

76.55  m.p.h. 

Hutton 

15.89  sees. 

113.28  m.p.h. 

Talbot 

32.22  sees. 
111.73  m.p.h. 
Talbot 

19.83  sees. 

112.81  m.p.h. 

Talbot 

No  change 

40 

17.351  sees. 

103.759  m.p.h. 

Benz 

37.397  sees. 
96.264  m.p.h. 
Benz 

21.720  sees. 

102.990  m.p.h. 

Benz 

19m.  40.128. 

84.41  m.p.h. 

Sunbeam 

No  change 

No  change 

No  change 

No  change 

60 

16.506  sees. 

109.051  m.p.h. 

Merced  S? 

Not  attempted 

20.740  sees. 

107.857  m.p.h. 

Meroedds 

16m.  18.213s. 

101.778  m.p.h. 

Brasier 

No  change 

33.69  sees. 
100.86  m.p.h. 

Excelsior 

20.02  sees. 

108.48  m.p.h. 

Excelsior 

No  change 

90 

14.076  sees. 

127.877  m.p.h. 

Benz 

31.055  sees. 

115.923  m.p.h. 

Benz 

Not  attempted 

16m.  14.0918. 

102.208  m.p.h. 

Napier 

No  change 

No  change 

Not  attempted 

No  change 

CUBIC  CAPACITY  CLASSES  (Established  1912). 
(The  long  distance  records  in  the  cubic  capacity  classes  are  given  on  the  next  page.) 


First  Records. 


At  31st  December,  1912. 


JMile. 


1  Mile. 


1  Kilometre. 


10  Laps. 


i  Mile. 


1  Mile. 


1  Kilometre. 


10  Laps. 


A] 


31.93  sees. 
56.37  m.p.h. 
Pilain 


64.75  sees. 
56.60  m.p.h. 
Pilain 


39.74  sees. 
56.29  m.p.h. 
Pilain 


31m.  28.42s. 

52.75  m.h. p. 

Stoewer 


26.60  sees. 
67.07  m.p.h. 
Stoewer 


27.10  sees. 
66.42  m.p.h. 
Calthorpe 


54.47  sees. 
86.09  m.p.h. 
Calthorpe 


33.92  sees. 
65.94  m.p.h. 
Calthorpe 


27m.  24.65s.  I|   23.79  sees. 
60.56  m.p.h.   j|    75.00  m.p.h. 
Arrol  Johnston ;  |     Calthorpe 


24.39  sees. 
73.80  m.p.h. 
Crossley 


49.12  sees. 
73.29  m.p.h. 
Crossley 


30.43  sees. 
73.51  m.p.h. 
Crossley 


22m.  54.62s. 

72.46  m.p.h. 

Crossley 


25.27  sees. 
71.23  m.p.h. 
Bedford 


17.67  sees. 

101.87  m.p.h. 

Sunbeam 


51.02  sees. 
70.56  m.p.h. 
Bedford 


31.41  sees. 
71.22  m.p.h. 
Bedford 


53.28  sees. 
67.50  m.p.h. 
Stoewer 


33.07  sees. 
67.04  m.p.h. 
Stoewer 


25m.  30.798. 

65.07  m.p.h. 

Stoewer 


48.46  sees. 
74.29  m.p.h. 
Calthorpe 


29.03  sees. 
75.49  m.p.h. 
Calthorpe 


24m.  51.668. 

60.78  m.p.h. 

D.F.P. 


23.81  sees. 
75.60  m.p.h. 
Humber 


48.41  sees. 
74.32  m.p.h. 
Humber 


30.05  sees. 
74.44  m.p.h. 
Humber 


No  change 


27m.  21.15s.    ,    18.03  sees.       ,    37.92  sees. 
00.09  m.p.h.   Ii    90.02  m.p.h.  :    94.94  m.p.h. 
Argyll         Straker  Squire  Straker  Squire 


36.20  sees. 
99.45  m.p.h. 
Sunbeam 


22.16  8608. 

100.95  m.p.h. 
Sunbeam 


25m.  44.48. 

04.50  m.p.h. 

Star 


No  change 


15.89  sees. 
1 113.28  m.p.h. 
Talbot 


32.22  sees. 

111.73  m.p.h. 

Talbot 


19.83  sees. 

112.81  m.p.h. 

Talbot 


Not  attempted 


16.62  sees. 

108.30  m.p.h. 

Excelsior 


33.69  sees. 
106.86  m.p.h. 
Excelsior 


iiot  attempted|Not  attempted 


20.62  sees. 

108.48  m.p.h. 

Excelsior 


16m.  19.808. 

101.66  m.p.h. 

Excelsior 


Not  attempted 


16m.  23.78s. 
101.25  m.p.h. 
Lor.  Dietrich 


No  change 


36. 14  sees. 
99.01  m.p.h. 
Vauxhall 


23.18  sees. 
90.50  m.p.h. 
Straker  Squire 

22.000  sees. 

101.403  m.p.h 

Vauxhall 


18m.  52.0s. 

87.95  m.p.h. 

Straker  Squire 

17m.  14.11s. 

90.32  m.p.h. 

Vauxhall 


No  change 


No  change 


No  change    '    No  change 


No  change 


Not  attempted 


Not  attempted 


Not  attempted 


Not  attempted 


No  change 


No  change 


No  attempts  to  set  np  records  in  Class  G  have  been  made. 
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Conspicuous  Cars  at  Brooklands. 


The  Vauxhcdl  (90x118  mm.  4cyU:)  The  Talbot  (101-5  x  140  mm.  4  cyls.)  The  Sunbeam  (80x149  mm.  4  eyU.) 

These  illustrations  are  additioTudly  interesting  as  showing  various  types  of  wind  cutUng  bodies  employed  on  the 

Brooklands  track. 
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Brooklands  Standard  Class  Records. 

The  R.A.C.   rating,   it  may  be  added   for  the   in- 

formation  of  those  abroad,  is .     Home  motorists 

are  quite  familiar  with  it.  as  the  taxation  of  cars  is 
l>ased  on  the  same  formula,  and  as  it  does  not  take 
any  acaiunt  of  stroke  it  has  come  in  for  a  gixxl  deal 
of  criticism. 

There  are  four  records  in  eacii  of  these  classes,  /'.<■., 
half  a  mile  (flying  start),  ten  la|)s  (standing  start), 
flying  kilometre,  and  flying  mile.  Generally  a  car 
out  for  records  goes  for  the  half-mile,  kilometre,  and 
mile  at  one  go.  The  ten  laps — known  as  the  long 
record — is  not  so  attractive  as  the  three  shorter 
distances. 

At  the  end  of  February,  1912,  a  new  classification 
was  introduced  based  on  cubic  capacity,  the  idea  being 
to  give  the  short-stroke  engine  the  same  opportunities 
of  distinguishing  itself  as  the  long-stroke  engine. 
These  cubic  capacity  classes  are  as  follows  : 

Cubic  Capacity  Classes. 

Class  A. — Maximum  cylinder  capacity,  100  cubic  inches ; 
minimum  weight  limit  with  driver,   1,400  lbs. 

Class  B. — Cylinder  capacity  between  101  and  125  cubic 
inches;  minimum  weight  limit  with  driver.  1,500  lbs. 

Class  C. — Cylinder  capacity  between  126  and  150  cubic 
inches;  minimum  weight  limit  with  driver.   1,600  lbs. 

Class  i3. — Cylinder  capacity  between  151  and  175  cubic 
inches;  minimum  weight  limit  with  driver,   1,800  lbs. 

Class  E.— ^Cylinder  capacity  between  176  and  235  cubic 
inches ;  minimum  weight  limit  with  driver.  2,000  lbs. 

Class  F. — Cylinder  capacity  between  236  and  305  cubic 
inches;  minimum   weight  limit  with  driver,  2,250  lbs. 

Class  G. — Cylinder  capacity  between  306  and  475  cubic 
inches;  minimum   weight  limit  with  driver,  2,500  lbs. 

Class  H. — Cylinder  capacity  between  476  and  850  cubic 
inches ;   minimum   weight  limit   with   driver,   2,700   lbs. 

Class  J. — Cylinder  capacity  exceeding  850  cubic  inches  ; 
minimum  weiglit  limit  with  driver,  3,000  lbs. 

It  is  important  to  note  that  the  cubic  capacity 
classes  have  not  superseded  the  rating  classes.  The 
latter  still  exist,  and  it  is  possible  to  go  for  records 
on  either  classification  or  for  both.  Since  their  intro- 
duction,    however,     the     c.c.     rating     records     have 


It  is  interesting  to  compare  the  two  classifications 

and  to  see  into  what  rating  class  would  fall  a  car  out 

for  a  particular  record  in  a  cubic  capacity  class,  etc.  : 

Cubic  capacity  classes.  R..\.C.   rating  classes. 

A  B  C  =-  16 

U  E  =  21 

F  =  26 

(1  —  40 

H  =  f>o 

J  <;o 

.Ajiart  Iruiii  the  Jlrooklands  slandaid  class  iccuilIs 
over  the  four  regulation  distances,  long  distance 
records  on  the  cubic  capacity  classification  have  been 
established  in  three  of  the  classes,  i.e.,  B,  E,  and  J. 
Holders  of  these  long  distance  records  at  the  end  of 
1912  are  given  below. 


End  view  of  an  Auslin  Brooklands  racing  car  showing  shape  of 
tail,  exhaust  pipe,  and  the  single  seated  body. 


attracted  the  greater  amount  of  attention. 

LONG    DISTANCE    RECORDS    IN    BROOKLANDS    CUBIC    CAPACITY    CLASSES 

CLASS   B. 


Record. 


1  boor 

2  hours 

3  „ 

4  „ 

5  .. 
8      ., 


Arrol-Johnston 


Holder. 


Ferformance. 


, MILES. 

T.  C.  PuUinger  CI 
122 

,  182 
245 
305 

i  368 


1  hour 

Sun 

beam 

2  hours 

3  „ 

4  .. 

5  ., 

7      ., 

«      „ 

!)       .. 

I<»       ., 

11       .. 

12       ,. 

13      „ 

L.  Coatalen 


1  hour 

2  hours 

3  „ 

4  „ 

5  ,. 
•1      .. 


Lorraine- Dietrich'  VV.  M.  Letts 


79 
1,58 
237 
3  lit 
.391 
444 
50ti 
588 
667 
751 
827 
910 
987 

97 
189 
284 
344 
422 
518 


YDS, 

63 
1054 
1011 

343 
1146 

742 

1673 

994 

98 

242 

1429 
524 

rm 

704 
1438 
1.531 

942 
1738 
1548 

1037 
1747 

817 
1344 
1.574 

312 


M.P,H, 

61.03 
61.29 
60.86 
61.29 
61.13 
61.40 

79.95 
79,28 
79.02 
79,78 
78,36 
74,05 
72,76 
73,.55 
74,19 
75.19 
75.23 
75,92 
75.99 

«7,.59 
94,99 
94.82 
86.19 
84.59 
86.36 


Record, 


Car. 


Holder. 


Performance, 


50  miles 

KX)  ., 

1.50  „ 

200  ., 

300  „ 

CLASS  E. 
I       .50  miles 

il     100  ., 

i'      150  ., 

t'     200  „ 

;    300  .. 

"     400  „ 

!|  .500  „ 

I   600  ., 

1!  700  „ 

800  „ 

iXX)  ,. 

1000  „ 

(;lass  .(. 

I        50  miles 

100  „ 

1      150  „ 

200  „ 

i     300  „ 

i     400  „ 

1:     .500  .. 


Arrol-Johnsloii      T.  C.  PuUinger 


Vauxhall 
Sunbeam 


Lori 


P.  C.  Kidner 
L,  Coatalen 


H,    .M. 

,.a. 

M.P.H. 

49 

14.95 

60.91 

1  38 

1.75 

61.21 

2  28 

34.49 

(!0..57 

3   16 

42.89 

61,00 

4  54 

36.46 

(il.lO 

30 

52.74 

97.15 

1    14 

41 

80.34 

1   .53 

42 

79.15 

2  30 

32.6 

79.71 

3  45 

53.5 

79.68 

5    5 

53.36 

78.46 

6  52 

58.4 

72,65 

8     8  30.2 

73,69 

9  23  41.2 

74.51 

10  39 

5.7 

75.11 

U  .52 

3.2 

7.5.83 

13     8 

25.1 

76.102 

aine- Dietrich 

W. 

.M 

Letts 

>, 

• 

,t 

• 

•• 

> 

'* 

: 

29  31.46 

1  27.69 

31  52.06 
5  .58.73 

32  57.08 
34  23.87 
48  38.87 


101.61 
97,62 
97.97 
95.51 
84,57 
87,46 
86.05 


No  records  for  the  long  distanves  have  been  established  in  Classes  A.  C,  D.  F,  and  G. 
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'The  Sheffield-Simplex  Motors  are  fine  specimens  of  what  English 
designers  and  workmen  can  turn  out  under  careful  supervision, 
and  with  the  best  material.  Time  was  when  such  a  car  could 
not    have     been     produced     in     England.  The     combination     of 

Mr.  Percy  Richardson — a  pioneer  in  motoring  circles — and  the 
shrewdness  of  Mr.  Warwick  Wright,  have  undoubtly  produced  a 
car  second  to  none  in  the  world.  Nothing  finer  than  Sheffield- 
Simplex  can    be  desired." 

EXTRACT  FROM  THE  TATLER.  NOV.  13th.  1912. 


SHEFFIELD-SIMPLEX  MOTOR  WORKS.  LTD., 
20,  CONDUIT  STREET,  LONDON,  W. 

WORKS  :     Tinsley,  Sheffield. 


30  H.P.  6-CYL. 
CHASSIS. 


SPECIAL  COLONIAL 
MODELS. 


xxxvxu. 
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B.  S.  A 


The    Car    for   the 
OWNER-DRIVER. 


Four-seater,  with  hood,  screen,  lamps,  and  horn,  £325. 
Two-seater,   with    hood,    screen,   lamps,   and  horn,  £310. 

Dynamo  electric  lighting  equipment,   £25   extra. 

For  those  who  are  as  particular  about  having  the 
best  as  we  are  about  making  it — and  for  dealers  who 
are   as   particular   about  seUing   the   best. 

Catalogue    upon    application. 


The  Birmingham  Small  Arms  Co.,  Ltd., 

Motor     Department:     SPARKBROOK,     BIRMINGHAM. 
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Hill-climbs  and  Races. 


The  Principal  Open  Events  of  1912  summarised,  together  with  the  results  of  the  same 

events   since  they  were  instituted. 

For  Brooklands  Rating  Class  Records  see  page  42.         For  World's  Records  confirmed  by  the  International  Association 

of  Recognised  Automobile  Clitbs  see  page  46. 


The  Tarfia  FJorlo  Race. 

THE  Targa  Florio  Race  is  the  classic  Italian  eveiil 
of  the  year.  The  191  2  e\ent  took  place  as  usual 
in  Sicily  (May  26th  and  27th),  over  a  total  dis- 
tance of  1,050  kilometres  (656  miles),  and  the  total  time 
occupied  by  the  winner,  Mr.  Cyril  Snipe,  of  Manches- 
ter (S.C.A.T.),  was  23h.  37m.  ig%,s.  =  27.77  m.p.h. 
The  race  started  at  midnight,  competitors  dri\ing  all 
through  the  night.  This  and  the  fact  that  the  course 
was  very  hilly  with  bad  surface  and  dangerous  corners 
doubtless  account  for  what  at  first  appears  to  be  a  low 
average  speed.  The  following  list  shows  the  winners 
of  the  Targa  Florio  since  it  was  inaugurated  in  1906: 
1906.— Cagno    (Itala).  :   1909.— Cuippa  (S.P.A.). 

1907.— Nazzaro   (F.I.A.T.).        '   1910.— Cariolato  (Franco). 
1908.— Trucco    (Isotta-  1911.— Ceirano  (S.C.A.T.). 

Fraschini).  '    1912.— Cyril  Snipe  (S.C.A.T.). 

The  Shelsley  Walsh  Hill-climb. 

The  Shelsley  Walsh  open  hill-climb  is  an  annual 
event  organised  by  the  Midland  Automobile  Club, 
and  for  some  years  it  has  come  to  be  regarded  as 
the  principal  fixture  of  its  kind.  The  1912  event  was 
held  on  June  22nd,  when  first  place  on  formula  was 
secured  by  C.  Bianchi  (15  h.p.  Crossley),  G.  Day 
(12  h.p.  Talbot)  being  second.  First  and  second 
fastest  times  were  made  by  J.  Higginson  (80  h.p.  La 
Buire)  and  O.  Thorlander  (22-80  h.p.  Austro-Daimler) 
respectively.  The  foregoing  are  the  results  of  the 
open  event  only.  The  La  Buire  failed  to  beat  the 
record  time  for  the  hill,  which  stands  to  the  credit 
of  a  58  h.p.  Daimler  driven  by  H.  C.  Holder  in  191 1. 
The  following  is  a  list  of  the  winners  (both  time  and 
handicap)  since  the  Shelsley  Walsh  hill-climb  was  in- 
augurated in  1906  : 


Handicap. 
1906.— T.  W.   Huband 

(Alldays). 
1907.— T.   W.  Bowen 

(Talbot). 
1908.— P.  C.  Kidner 

(Vauihall). 
1909.— P.   C.   Kidner 

(Vauihall). 
1910.— R.   Lisle  (Star). 

1911.— P.    C.   Kidner 
(Vauihall). 
1912.— C.   Bianclii   (Crossley). 


Fastest  time.  Sees. 
F.  A.   Coleman  (White 

Steam)          ...  80.6 

J.   E.   Button   (Berliet)  67.2 

S.  F.  Edge  (Napier)  ...  65.4 

H.  C.  Holder  (Daimler)  68.4 

0.  S.  Thompson 


H.  C.  Hoi 


(Austin) 
Ider  (Da 


.     70.2 
(Daimler)    63.4 


J.  Higginson   (La  Buire)     68.8 

The  Grand  Prix  and  Coupe  de  I'Auto  Races. 

The  year  191 2  will  long  be  remembered  by  motorists 
at  home  and  abroad  as  the  year  in  which  British- 
built  cars  secured  such  a  conspicuous  success  in  the 
race  for  the  Grand  Prix  and  Coupe  de  I'Auto — by  far 
the  most  important  race  of  the  year.  The  scene  of  the 
contest  was  the  Dieppe  (France)  circuit,  and  the  dis- 
tance 956  miles.  The  two  events  were  run  off  simultane- 
ously. The  Grand  Prix  was  the  "unlimited"  class; 
cars  in  the  Coupe  de  I'Auto  were  restricted  to  an 
engine  capacity  of  3  litres,  and  a  minimum  weight  was 
insisted  upon.  The  cars  in  the  3  litre  class  thus  came 
automatically  into  the  unlimited  class  as  well,  and,  as 
the  results  proved,  there  was  very  little  difference 
between  the  average  speeds  of  the  winner  of  the  Grand 
Prix  and  the  winner  of  the  Coupe  de  I'Auto.  Further, 
the    latter    came    third    in    the    general    classification. 


The  racing  was  spread  over  two  days,  the  cars  being 
placed  under  lock  and  key  at  the  end  of  the  first 
day's  racing  until  half  an  hour  before  the  commence- 
ment of  the  final  instalment.  The  Grand  Prix  was 
won  for  France  by  Boillot  (Peugeot,  four  cylinders, 
1 10  X  200  mm.),  and  the  Coupe  de  I'Auto  was  won 
for  England  by  Rigal  (Sunbeam,  four  cylinders,  80 
X  149.8  mm.).  The  EngUsh  Sunbeams  also  won  the 
team  prize.  The  following  table  of  the  final  times 
and  average  speeds  of  the  cars  that  finished  indicates 
the  small  difference  of  speed  between  the  "  big  "  cars 
and  the  "  small "  cars.  It  also  shows  the  comparative 
sizes  of  the  engines : 


Order 

Order 

1 

in  Un- 

in 

Engine 

limited 

Driver  and  Car. 

Limited 

Time,     i  Speed. 

Capa- 

aass. 

aass. 

city. 

h.  m.  s.    m.p.h. 

c.c. 

1 

Boillot,  Peugeot    

13  68    2?   68.45 

7,600 

2 

Wagner,  F.LA.T 

- 

14  11    8§  67.32 

14,143 

3 

Rigal,  Sunbeam 

1 

14  38  36     65.29 

2,990 

4 

Resta,  Sunbeam    

2 

14  39  51t[  65.23 

2,990 

6 

M^dinger,  Sunbeam    . . 

3 

15  59  41J!   59.78 

2,990 

6 

Christiaens,  Excelsior 

- 

16  23  38j(  58.30 

9,130 

7 

Croquet,  Schneider  . . . 

4 

17  31  39 J  54.54 

2,811 

8 

Anford,  RoUand-Pilain 

- 

17  49  32     53.63 

6,274 

9 

Wyse,  Arrol-Johnston 

5 

18    7  19J   52.75 

2,811 

10 

Durav,  Alcyon 

6 

18  28  55g  51.73 

2,996 

11 

Vonlatum,  Vinot 

7 

19    0    6     50  31 

2,985 

♦12 

Esser,  Mathis 

_ 

20  18    5     47.11 

1,843 

13 

Vers,  Goto    

8 

20  57    6     45.63 

2,985 

♦Competed  in  unlimited  class  because  its  weight   was  con 
siderably  under  the  minimum  for  the  limited  class. 

Previous  Grand  Prix  races  have  resulted  a-,  follows : 


Year.         Drirer  and  Country 


Car. 


[Average 
Distance.  Speed. 


1906  Sisz,  Franco Renault 

1907  ,  Nazzaro,  Italy F.I.A.T. 

1908  J  Lautenachlager,  Germany . .  <  Merc^^s 


miles.  I  m.p.h. 

750  '     63.0 

477  ■     70.5 

477  I     69.0 


There  were  no  races  in  1909,  1910,  and  1911. 

Winners  of  Gordon-Bennett  Races. 

.Although  the  international  (Jordon-Bennett  Race  is 
now  defunct,  its  place  having  been  taken  by  the  Grand 
Prix,  the  results  of  the  annual  races  for  the  G.B.  cup 
which  were  held  from  its  institution  until  it  was  super- 
seded in  1906  are  worthy  of  record: 


Year. 


Driver  and  Country. 


Car.       Distance. 


Average 
Speed. 


1900  Charron,  France   Panhard 

1901  Girardot,  France    Panhard 

1902  Edge,  Great  Britain Napier 

1903  Jenatzy,  Germany    MercMds 

1904  Thiry,  France Brasier 

1905  Th6ry,  France Brasier 


mile?,  m.p.h. 
38.6 
37.0 
31.8 
49.2 
54.5 
48.6 


352 
351 
367 
368 
351 
341.6 


Winners  of  Previous  Lifiht  Car  Races. 

Since  1906  there  has  been  held  in  France  every  year 
a  race  for  small  cars.  It  has  been  known  variously 
as  the  Coupe  des  Voiturettes,  the  Grand  Prix  des 
Voiturettes,   the    Coupe    des    Voitures   Lighies,    and 
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Hill-climb  and  Races. 

last  year  as  the  Coupe  de  I'Auto.  The  first  four  races 
are  notable  for  the  poor  showing  made  by  the  four- 
cylinder  cars  which  were  entered;  it  was  a  foregoiio 
conclusion  that  one  of  the  cars  fitted  with  abnormal 
single-cylinder  engines  would  win.  The  Lion  Peugeot 
which  won  in  1909  liad  a  two-cylinder  V  engine 
Sox  192  mm.  The  race  was  won  for  the  first  time  hy 
a  luur-<-ylinder  cai  in  19 10,  the  Hispano-Suiza  having 
tour  cylinders  65  x  ;;oo  mm.  The  191 1  race  was  the 
first  event  in  which  the  principal  regulation  was  that 
the  cylinder  capacity  should  not  exceed  three  litres. 
It  wa.s  the  first  race  won  by  a  "normal"  car,  the 
winning  Delage  having  a  four-cylinder  engine,  the 
dimensions  of  which  were  80x149  mm.  It  will  be 
noticed  that  the  Sunbeam  speed  in  tlie  1912  race  was 
a  great  advance  upon  that  of  the  Delage  in  1911, 
actually  65. J9  m.p.h.  compared  with  54.8  m.p.h. 
Both  engines  were  of  appro.viniatcly  the  same 
dimensions.     Results  of  these  small  car  races  are: 

Average   Speed, 
m.p.h. 

1906.  Sizaire  (Sizairc-Naudin) 31.42 

1907.  Naudin  (Sizaire-Naudin)  40.66 

1908.  Naudin  (Sizaire-Naudin)  47.46 

1909.  Uuippone    (Lion-Peugeot)  ..  47.44 

1910.  Zuccarelli    (Hispano-Suiza)        55.6 

1911.  Hablot    (Delage) 54.8 

1912.  Rigal  (Sunbeam) 65.29 

The  R.A.C.  Standard  Car  Race. 

The  Standard  Car  Race  was  licit!  hy  tlie  Royal 
Automobile  Club  at  Brooklamls.on  July  16th,  191 2. 
.\s  the  name  of  the  event  implies,  the  chassis  had  to 
be  of  standard  design,  and  shown  in  the  manufacturer's 


or  agent's  catalogue,  except  for  size  of  petrol  tank, 
rake  of  .steering,  and  adjustment  of  carburetter.  The 
conditions  further  slated  that  no  specially  designed 
speeii  model,  although  it  might  Ite  catalogued,  would 
be  admitted  ;  the  Star  cars  (which  make  was  first  and 
second  in  the  191 1  event)  were  distiualified  for  the 
latter  reason.  Tlie  fact  that  stan<Uu<l  gear  ratios  had 
to  be  used  also  deterred  some  well-known  competition 
films  from  entering. 

The  race  was  over  a  distance  of  100  laps  (—  277 
miles  approx.),  and  it  was  won  by  a  20  h.p.  Singer, 
second  place  being  secured  by  a  12-14  h.p.  Gladiator. 
The  great  struggle  between  these  two  cars — the  Singer 
finishing  only  t\*o  lengths  (=  %s.)  in  front  of  the 
(Jladiator — throughout  the  whole  race  was  the  out- 
standing feature.  Eight  cars  started  and  three  finished: 


( 'ai-. 


Bore  and 
Stioko. 


Cubic 
Capacity 


Singer  

(iladiator  . . . 
'I'urcat-Mery 


ram. 
90x130 
SO  X  110 
90x130 


c.c. 
3,307 
2,208 
3,307 


No.  of  j  Top  Gear 


Six-'kUb. 


Ratio. 


3.5  to  1 
3.26  to  1 
4      to  1 


Size  of 
'I'yrosi. 


mm. 
815  X 105 
810  X    90 
875  X 105 


The  average  speed  of  the  winner  =  57.49  m.p.h. 

The  191 1  event  was  won  by  a  Stai  car  (four 
cylinders,  80  x  120  mm.)  at  an  average  speed  of 
56.247  m.p.h.  In  191 1  no  cars  exceeding  16 
R.A.C.  rating  were  eligible.  In  1912  cars  up  to  20 
rating  were  accepted. 


World's    Records. 


As  accepted  by  the  International  Association  of  Recognised  Automobile  Clubs. 

A  World's  Record  may  be  beaten  but  It  Is  not  entitled  to  be  so  termed  until  It  has  been  passed  by  the 
International  Association  of  Recognised  Automobile  Clubs  which  meets  in  Paris  every  December.  The 
following  table  shows  the  present  holders  of  Worlds'  Records  as  approved  by  the  Association  in  December, 
1912,  and  also  the  same  Records  as  they  stood  twelve  months  previously  for  purposes  of  comparison. 
Although  a  World's  Record  can  be  established  anywhere  it  is  Interesting  to  note  that  the  Records  stand- 
ing to-day  have  all  been  made  on  the  Brooklands  track. 


Record. 

As  at  3l8t  December,  1911 

As  at  3l8t  December,  1912. 

CAR. 

H.   fjl. 

s. 

M.P.H. 

C.^R. 

ir.       M 

s. 

M.P.H. 

i  mile         f.i<. 

84.8  h.p.  Bonz 

14.076 

127.877 

.,                   8.S. 

,j 

25.566 

70.406 

Kilometre  f.s. 

J, 

17.761 

125.947 

No 

change 

„          ».P. 

„ 

31.326 

71.409 

Mile             f.8. 

J, 

31.055 

115.923     1 

„                      8.8. 

,, 

41.268 

87.233 

.50  milcK 

59.9  h.p.  Thames 

32 

50.99 

91.32 

45  h.p.     Kxcelsior                  |          29 

18.45 

102.36 

100     „ 

«> 

1       fi 

,53.49 

89.70 

59.6  h.p.  Lorraine-Dietrich 

1       1 

27.69 

97.«i2 

150     „ 

1     44 

30.16 

86.12 

,,                  >» 

1     31 

.52.06 

97.97 

200     ,. 

i» 

2     ]7 

56.. 36 

87.01 

2       5 

58.73 

95.51 

300     „ 

3     30 

17.54 

85.00                                                   No 

change 

400     „ 

30.1  h.p.  Sun>jeam 

5    20 

30.96 

74.88 

5y.(i  h.p.  Lorraine-Dietrich 

4     34 

23.87 

87.46 

50<i      „ 

»» 

0    40 

16.45 

74.95 

,»                  »* 

5     48 

38.87 

86.05 

tiOO      „ 

7     57 

.59.55 

75.32 

1 

700     „ 

»» 

9     16 

34.02 

75.46 

No 

change 

800     „ 

10    34 

29.88 

75.65 

1 

9»K»     „ 

^, 

11     53 

36.79 

75.68 

I5.9  h.i).  Sunbeam 

11     52 

3.2 

75.83 

1000     „ 

60  h.p.  Napier 

14     54 

15.4 

<)7.09 

!  13      8 

25.1 

76.102 

tni.KS 

YARDS. 

MILES 

YARDS. 

1  hour 

59.9  h.p.  Thames 

Rf) 

892 

89.. 50 

5<).()h.p,  Lorrninc-Dictrich              97 

1037 

97.-59 

2  hours 

„ 

173 

810 

86.73 

l«i» 

1747 

94.99 

3      ,. 

._ 

2(il 

1653 

87.31 

2S4 

817 

94.82 

4      ,. 

30.1  h.]..  Sunbeam 

3IKJ 

1421 

75.20 

344 

1344 

8(i.l9 

5      „ 

„ 

373 

135 

74.21 

,         422 

1574 

84.59 

«      ,. 

»» 

451 

445 

75.20 

5)8 

312 

86.36 

7      „ 

525 

.568 

75.05 

8      „ 

602 

971 

75.32 

' 

»      ., 

678 

158 

75.34 

No 

change 

10      „ 

,, 

757 

248 

75.71 

11      ., 

^^ 

832 

1704 

75.72 

12      „ 

„ 

907 

1.535 

75.66 

16.0  li.p.  Sunbeam 

910 

1738 

75.92 

13      „ 

60  h.p.  Napier 

866 

330 

66.63 

987 

1548 

76  99 

24 

.. 

1681 

1310 

65. 90S                                              No  1  change 
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Winners  of  the  Chief  Road  Races  of  Last  Year. 

FOR    DFTAII  S    OK    THKSE    EVENTS    SEE    PAGES    45    AND    46. 


Riial  (Sunbeam),  let  in  the  Coupe  de  VAalo,      Boillot  (Peuieol),  Isi  in  tlie  Grand  Prix.       Snipe  (S.C.A.T.),  1st  in  Vie  Taria  Florio. 
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R.A.C  Horse-power  Tests  at  Brooklands.* 

The  Wimperis  Accelerometer  in  Conjunction  with  Accurate  Timing  and  Weighing. 


A  HIGHLY  interesting  series  of  tests  was  earned 
out  on  the  track  at  Brooklands  on  July  njtli, 
1912,  with  a  Wimperis  accelerometer.  By 
means  of  this  instrument,  it  is  claimed,  the  brake 
horse-power  of  an  engine  at  the  flywheel  may  be 
obtained  without  any  of  the  paraphernalia  that  such  an 
undertaking  would  ordinarily  involve.  The  horse- 
power reading  results  from  the  simplification  of  a  for- 
mula composed  of  two  easily  determinable  factors,  a 
figure  supplied  by  the  instrument  in  cjuestion,  and  a 
constant.  Kor  the  use  of  the  Technical  Committee 
between  twenty-five  and  thirty  cars  were  loaned  for  the 
trials,  the  results  of  which  are  given  below. 

Starting  from  the  paddock,  each  car,  furnished 
with  a  Wimperis  accelerometer,  entered  the  oval  of 
the  track  at  the  ''  fork,"  and  was  driven  at  its  maxi- 
mum speed  over  the  measured  half-mile  alongside  the 
railway.  About  ten  yards  beyond  the  measured 
stretch,  with  the  car  still  going  at  its  maximum  speed, 
the  clutch  was  disengaged,  thereby  causing  the  car  to 
slow  down,  and  the  rate  at  which  deceleration  took 
place  supplied  the  important  factor  of  the  test.  The 
W'imperis  instrument  is  graduated  to  show  the  de- 
celeration or  retardation  of  the  vehicle  in  pounds  per 
ton,  and,  if  the  figure  indicated  by  the  accelerome:er 
pointed  be  employed  in  the;  formula 
Velocity  (m.p.h.)  x  Retardation  (lb.  per  ton)  x  Total 
weight  of  vehicle 
375 
the  simplification  of  the  latter  will  give  the  horse- 
power develo])ed  by  the  engine  when  propelling  the 
car  at  its  highest  .speed.  The  cars  used  for  the  ex- 
periments differed  widely  in  horse-power  and  weight, 
and  the  results  as  given  below  should  prove  distinctly 
educational. 


(JENERAL 

Table  I. 


The  ease  with  which  each  car  was  tested  may  be 
gathered  from  the  fact  that  all  of  them  were  dealt 
with  in  about  four  hours.  No  delicate  adjustments 
were  necessary  beyond  the  levelling  up  of  the 
accelerometer  on  the  vehicle.  The  instrument  is  of 
a  handy  size;  the  circular  dial  is  about  3^in.  in 
diameter,  with  graduations  indicating  acceleration  or 
deceleration  on  each  side  of  the  central  zero  mark. 
Inside  the  instrument  there  is  a  vertical  spindle, 
which  carries  a  pointer  on  the  end  that  projects 
through  the  dial.  At  the  opposite  end,  and  inside  the 
casing,  a  copper  disc,  having  an  eccentric  centre  of 
gravity,  is  mounted.  This  disc  is  controlled  by  a  light 
spiral  hair-spring,  and  is  damped  magnetically.  In 
its  natural  state  the  position  of  the  disc  is  such  that 
the  pointer  (which  is  carried  on  the  same  spindle  as 
the  disc)  is  over  the  zero  mark  on  the  dial.  When 
the  instrument  is  caused  to  move  forward  in  the 
direction  of  the  arrow  shown  on  the  dial,  the  centre 
of  gravity  of  the  disc  tends  to  lag  behind,  and  thereby 
rotates  the  disc  and  the  pointer  through  an  angle 
controlled  by  the  spring. 

For  example,  we  will  assume  that  the  instrument 
is  placed  on  a  car :  when  the  first  speed  is  engaged 
and  the  clutch  let  in,  the  pointer  will  fly  back  over 
the  acceleration  scale ;  as  acceleration  decreases,  the 
needle  will  approach  the  zero  mark,  which  will  be 
reached  as  soon  as  the  car  travels  at  a  constant  speed. 
Similarly,  when  slowing  down,  the  magnitude  of  the 
retardation  is  measured  on  the  opposite  scale. 
Method  of  Tests. 
Twenty-seven  cars  were  tested.  It  will  be  seen  that 
a  number  of  old  cars  were  included,  and  for  the  first 
time  it  has  been  possible  to  ascertain  the  relative 
horse-power  of  a  number  of  new  and  old  cars  of 
RESULTS. 


No. 

' 

No. 

W  = 

V  = 

Car 

Maker's 

of 

Date. 

Bore  and 

of 

R.A.C. 

Displace- 

Weight 

Maximum 

R  = 

B.H.P. 

Gear 

Rear 

No. 

H.P. 

Seats. 

Stroke. 

Cyls. 

Rating. 

ment. 

as  Run. 

Speed. 

Resistance. 

Ratio. 

Tyres. 

mm. 

c.c. 

tons. 

m.p.h. 

lbs.  per  ton. 

mm. 

1 

— 

4 

1905 

127   X    127 

9.9 

1583 

1.04 

24.0 

90 

6  ' 

4.0 

760 

2 

16 

4 

1908 

98   X    114 

23.8 

3440 

1.32 

36.44 

135 

17} 

— 

810 

3 

12-16 

4 

1912 

79   X    121 

15.3 

2352 

1.30 

42.43 

\X-, 

24 

4.37 

810 

4 

14-20 

4 

1912 

80   X    130 

15.9 

2610 

1.44 

36.73 

133 

19 

— 

. — 

5 

10-12 

2 

1912 

90   X    120 

10.0 

1526 

1.30 

38.14 

150 

20 

4.38 

760 

t6 

18-24 

- 

1911 
191 

90   X    130 

20.1 

3307 

1.88 

40.72 

120 

24J 

3.78 

920 

7 

15 

4 

70   X   170 

12.1 

2611 

1.20 

44.33 

183 

26 

— 

810 

8 

12-16 

4 

1910 

79   X    114 

15.5 

2235 

1.25 

40.36 

118 

1« 

4.4 

810 

9 

10-12 

4 

1909 

102   X    110 

12.9 

1797 

1.18 

28.75 

92 

8} 

4.12 

760 

10 

10-12 

2 

1912 

75  X  no 

13.96 

1940 

1.08 

37.19 

175 

18 

4.285 

760 

11 

16-20 

4 

1907 

95   X    135 

22.4 

3828 

1.46 

37.97 

130 

19 

2.88 

880 

12 

20-28 

4 

1911 

102   X    130 

25.8 

4248 

1.67 

44.78 

165 

33 

3.3 

820 

14 

15 

4 

1912-13 

89   X    127 

19.6 

3170 

1.62 

38.96 

145 

24i 

4.0 

820 

15 

18-30 

4 

1911 

100   V    130 

24.8 

4082 

1.91 

39.47 

110 

22 

3.37 

880 

16 

26 

4 

1912 

102   X    178 

26.8 

5818 

1.98 

49.72 

165 

43i 

3.25 

880 

17 

20 

4 

1910 

102   X    140 

26.8 

4575 

1.45 

56.25 

220 

48 

— 

— 

18 

12-16 

2 

1907 

82   X    120 

16.7 

2535 

1.00 

41.10 

105 

11} 

3.0 

760 

19 

16 

4 

1910 

85   X    110 

17.9 

2497 

1.3R 

34.09 

125 

15} 

4.0 

816 

20 

18 

4 

1912 

90   X    130 

20.1 

3307 

1.67 

44.78 

175 

33} 

4.0 

820 

21 

12 

4 

1912 

75   X    130 

^ 

13.96 

2298 

1.21 

40.00 

140 

18 

4.7 

810 

22 

12 

2 

1903 

80   X    120 

A 

15.9 

2409 

1.05 

24.52 

120 

8 

3.0 

810 

23 

12-16 

2 

1912 

80   X    150 

15.9 

3012 

1.20 

46.88 

130 

19} 

— 

— 

24 

— 

4 

1909 

106  X    170 

27.8 

6001 

1.71 

31.43 

175 

41 

3.4 

816 

25 

12 

4 

1912 

76  X    130 

13.96 

2298 

1.26 

43.48 

195 

28} 

4.7 

810 

30 

16 

4 

1910 

80   X    120 

15.9 

2409 

1.38 

37.66 

160 

22 

— 

— 

32 

15.9 

2 

1912 

80   X    120 

16.9 

2409 

1.35 

43.27 

115 

18 

— 

— 

83 

16 

4 

1905 

90   X   120 

20.1 

3052 

1.37 

30.3 

100 

11 

— 

— 

*Eztract«  from  the  offioial  report  issued  by  the  Royal  Automobile  Club.         f Closed  body. 
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A  CAR  you  REALLy  CAN  DEPEND  UPON, 

the  .... 

STAR   10-12. 

After  the  many  splendid  achievements  of 
"5tar  Cars"  in  Competitions  in  all  parts  of 
the  world,  there  can  be  NO  DOU&T  what- 
ever that  for  sterling  value  they  are 
unequalled    by    any    other    make    of    car. 

Price  £290   complete, 

With  Four-seater  Torpedo  Body,  Cape  Cart  Mood, 
Screen,  Five  Lamps,  and  Tive  Detachable  Wheels, 
Morn,  and  Full  Kit  of  Tools,  etc. 


M 
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STAR  12-15 


Winner  of  the  1st  Standard  Car  Race;  also  3rd  place  In  the  1st  Standard 
Car  Race  ;  holder  of  the  Henry  Edmunds  Trophy  (Hill  Climbing) ;  the  Midland 
Automobile  President's  Cup;  the  Yorkshire  Automobile  Challenge  Trophy  and 
Cold  Medal ;  the  Routon  Cup  and  Gold  Medal ;  the  Malaga  (Spain)  Auto  Fetes 
Cup;  Scottish  Reliability  Trials,  Medal  for  Hill  Climbing;  Irish  Reliability  Trials, 
Fastest  time  on  hills;  Irish  Reliability  Trials,  non-stop  Bronze  Medal;  Transvaal 
Automobile  Club  Gold  Medal  (Hill  Climbing) ;  Transvaal  Automobile  Club  Gold 
Medal  (Reliability);  Nottingham  Automobile  Club,  Hardy  Challenge  Medal; 
Patronage  of  the  Royal  Automobile  Club  (Two  Cars). 

PRICE   £350  COMPLETE 

With  Five-seater  Torpedo  Body,  Cape  Cart  Hood,  Screen,  Five  Lamps, 
and  Five   Detacliable   Wiieels,   Horn,   Full   Kit   of  Tools,   etc. 

Catalogue  post   free. 

London  Depot: 

THE  STAR  ENGINEERING  Co.,  Ltd.,  The  Star  Motor  Agency,  Ltd., 

WOLVERHAIMPTON.  24,  25.  &  26.  Long  Acre,  W.C. 

Principal    Shippfrs    for   our   Colonial    buyers : 
Messrs.    Tozer,    Kemsley,    and    Fisher,    Ltd.,    84,    Fenchurch    Street,    London. 
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WMAT     5HOULD     APPEAL    TO    VOV,    the 

STAR  15-9. 

The  Car  which  made  the  remarkable  per- 
formance on  Brooklands,  Aug.  30th,  1912, 
801  niLE5  1,530  yARD5  IIN  12  HOUP5, 
at  an  average  of  66|  m.p.h.,  and  it  must  be 
remembered  that  this  was  with  a  model 
to  standard  specification  in  every  detail, 
and  not  a  car  specially  built  for  racing 
purpose. 

Price   £395    complete, 

With  Five-seater  Torpedo  Body,  Cape  Cart  Hood, 
Screen,  Five  Lamps,  and  Tive  Detachable  Wheels, 
Morn,   Lull  Kit  of   Tools,  etc. 
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The  Ideal  Combination. 

"  An  Elegant  Body  on  a  perfectly- 
designed    well-sprung    Chassis." 

The  "St.  James'  Gazette "  says  : — 

"Unlike  most  firms,  the  Star  Motor  Q).  specialise  in  Coachwork  as  well  as  the  Mechanical 
side  of  the  business.  They  have  now  one  of  the  finest  Body-building  Factories  in  the  United  Kingdom, 
and  so  admirably  are  the  complete  cars  turned  out  that  they  have  been  awarded  prizes  at  the 
International  Exhibitions  of  Turin  and  Brussels." 


The  Star  Double  Landaulette. 


The  Star  Gibriolet. 
Write  for  Catalogue  post  free  to — 

The  Star  Engineering  Co.,  Ltd.,  Wolverhampton. 

London    Depot-THE    STAR    MOTOR   AGENCY,    LTD.,  24,  23,  &  26.  LONG   ACRE,  W.C. 

Principal  Shippers  for  our  Colonial  Buyers— 

MESSRS.   TOZER.    KEMSLEY    &    FISHER,    LTD.,   84,    FENCHURCH    STREET,  LONDON. 
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various    bizes    and    makes.     As  previously  mentioned, 
the  b.h.p.  figures  are  obtained  from  the  formula 

B.H.P.  =  R  X  W  X  V  -7-  375 
where  R-  is  the  resistance  to  motion  measured  at  the 
clutch  in  pounds  per  ton,  \V  is  the  car  weight  in  tons, 
and  V  is  the  speed  in  m.p.h. 

Gear  Ratios  and   Wheel   Diameters. 

On  Dr.  Dugald  Clerks  suggestion,  the  Club  has 
endeavoured  to  obtain  from  the  owners  of  the  cars  par- 
ticulars of  gear  ratios  on  top  gear,  diameters  of  rear 
road  wheels,  and  information  as  to  whether  the  top 
gear  was  a  direct  drive  or  not.  The  purpose  for 
which  these  additional  particulars  were  desired  was  to 
get  figures  for  the  engine  r.p.m.  at  top  speed,  the 
piston  speed  at  that  point,  and  the  brake  mean  effec- 
tive pressure  (j;P).  Table  II.  gives  the  additional 
data  so  collected. 

Comparison  with  R.A  C.  Rating  and  Effect  of  Age. 

A  point  of  interest  in  the  tests  is  that  it  enables 
a  comparison  to  be  made  of  b.h.p.  with  R.A.C.  rating, 
not  only  for  new  cars  but  for  old  ones.  It  will  be  seen ' 
that  the  b.h.p.  is  greater  than  the  R.A.C.  rating  in 
the  case  of  1911  and  1912  cars.  The  great  loss  in 
relative  power  in  passing  from  the  1909-10  group  to 
the  1907-8  cars  is  marked,  and  intlicates  an  advance 
in  motor  car  design  in  the  intervening  period.  It  will 
be  seen  that  cars  four  or  five  years  old  give  on  the 
average  half  the  b.h.p.  of  new  cars  of  the  same 
R.A.C.  rating. 

Engine  and  Piston  Speeds  andMesn  Effective  Pressures 
In  Tables  II.,  III.,  and  IV.  are  given  the  engine 
and  piston  speeds  and  the  mean  effective  pressures  for 
new  (1911-12),  middle-aged  (1908-10),  and  old 
{1903-7)  cars.  The  engine  speed  (mean)  is  r,689  for 
the  new,  1,615  fo""  the  middle-aged,  and  972  for  the 
old.  There  seems,  therefore,  to  have  been  little  in- 
crease in  engine  speed  in  the  last  three  or  four  years, 
but  a  material  advance  between  the  old  and  middle- 
aged.  The  low  engine  speed  of  the  old  car  is,  how- 
ever, due  in  part  to  the  fear  of  damage  to  engine  or 
car  if  the  throttle  were  opened  to  its  full  extent.  Tlic 
mean  piston  speed  for  new  cars  is  1,439  ^^^^  P^'' 
minute,  compared  with  1,358  for  the  middle-aged,  and 
817  for  the  old.  The  mean  effective  pressures  are 
striking.  The  new  cars  give  values  almost  identical 
with  that  assumed  in  the  R.A.C.  rating,  viz.,  67.2. 
Middle-aged  and  old  cars  have  about  the  same  mean 
pressures,  viz.,  50  and  54,  suggesting  that  the  loss  of 
pressure  due  to  piston  and  valve  leakage  and  to  lower 
mechanical  efficiency  gets  to  its  maximum  when  the 
car  is  still  only  middle-aged,  and  that  the  further  droj) 
in  h.p.  is  due  to  the  lowness  of  piston  speed  of  the 
very  old  cars. 

Accuracy  of  Measurement. 

When  these  tests  were  decided  upon,  it  >vas  ex- 
uected  to  get  readings  to  within  five  per  cent.,  and  it  is 
interesting,  in  conclusion,  to  examine  into  the  probable 
accuracy  achieved.  The  figures  for  R  (resistance  in 
lbs.  per  ton)  may  be  taken  as  ±  5  lbs.  per  ton,  or. 
on  the  average,  some  three  per  cent,  above  or  below^ 
the  correct  figure.  (When  tests  are  made  on  a  down- 
ward slope  the  accuracy  is  very  much  greater,  as  there 
is  more  time  to  make  the  observations,  and  the  com- 
plicating effect  of  rotational  momentum  is  almost 
wholly  absent.)  The  momentum  stored  in  the  rotating 
parts  of  the  car  tends  to  keep  up  the  speed  of  the  car 
when   coasting   on   a   level    road,    and   this   effect   mav 


R.A.C.  Horse-power  Tests. 
make  the  reading  of  R  (resistance)  some  2%  or  3% 
low.  The  fact  that  the  "straight  "  at  Bruoklands  is 
approached  from  a  downward  sloi^e  tends  to  make 
the  speed  a  little  higher  than  it  would  be  if  due  to  the 
engine  alone,  and  this  tends  to  make  the  readings  high, 
thus  more  or  less  balancing  the  effect  of  rotational 
momentum.  The  above  considerations  apply  to  the 
four-seater  cars ;  in  the  case  of  the  two-seaters  the 
only  place  for  the  Wimperis  accelerometer  was  on  the 
floorboards,  and,  as  these  were  not,  in  general, 
screwed  or  fastened  down,  there  was  uncertainty  as 
to  whether  they  may  not  have  shifted.  Great  care 
was  taken  to  minimise  the  chances  of  error  on  this 
account,  but  all  observers  can  testify  to  the  difficulty 
of  so  doing.  For  this  reason  the  measurements  made 
on  the  two-seater  cars  were  not  so  accurate  as  those 
made  on  the  four-seater  cars,  but  it  is  impossible  to 
say  precisely  to  what  extent. 

Table  II. — Engine  R.P.M.,  Piston  Speed,  Mean  Effective  Pres- 
sure (tjP),  and  Stroke-lwre  Ratio  for  Ten  New  Cars  (1911-ini2). 


Car  No. 

Engine. 

Piston  Speed. 

,P. 

]  Stroke-bore. 

r.p.m. 

ft.  per  min. 

3 

1 ,950 

1,550 

()H 

I..i3 

,■) 

1,870 

1,470 

91 

1.33 

() 

1,430 

1,220 

67 

1.44 

10 

1,790 

1.290 

69 

1.47 

12 

1.540 

1.310 

65 

1.27 

14 

1,620 

1.3.-)0 

62 

1.43 

15 

1,290 

1.100 

54 

t        1.30 

lU 

1,560 

1 .820 

62 

1.75 

20 

1,860 

1,590 

71 

!         1.44 

21 

1,980 

1,690 

51 

1.73 

Avernare  . . . 

1,689 

1,430 

66 

1.47 

Table  III.- 

-Engine  R.P. 

M.,  Pi.ston  Speed,  r,P.  and  Stroke-bore 

Ratio  fc 

r  Four  .Midd 

o-aged  Cars  (1908-1910 

inclusive). 

Car  No. 

Engine. 

Piston  Speed. 

,P. 

[  Stroke-bore. 

r.p.m. 

ft.  per  rain. 

1 

8 

1.870 

1,400 

.50 

1.44 

9 

1,330 

9(J0 

46 

1.08 

19 

1,430 

1.030 

56 

1.29 

24 

1,830 

2.040 

49 

1.60 

Average  . . . 

1,615 

1.358 

50.2 

!         1.35 

Table  IV.- 

Engine  R.P.I 

H.,  Piston  Speed,  t/P.,  and  Stroke-bore 

Ratio  for  Three  Old  Cars  (19031907  inclasive). 

Car  No. 

Engine. 

Piston  Speed. 

,P. 

1  Stroke-bore. 

r.p.m. 

ft.  per  min. 

[ 

1 

1.080 

900 

45 

1.00 

11 

1.060 

04<) 

61 

1.42 

22 

775 

610 

56 

1.50 

1 

Average  . . . 

972 

817 

64 

1         1.31 

.\  great   deal  has  been  written  of  late  calling  the 
attention   of    British    manufacturers   to    the    firm    grip 
American   firms  are  getting  on  the  Colonial   market. 
This  is  especially  marked  in  Australia,  and  particularly 
in  the  State  of  New  South  Wales.     To  those  at  home 
who  up  to  the  present  have  not  been  inclined  to  take 
these  reports  seriously  the  following  figures  relating  to 
ears  exhibited  at  the  19:2  Sydney  Motor  Show  should 
appeal.    There  were  87  different  makes  of  car  on  view, 
and  this  total  was  made  up  as  follows: 
31  from  U.S.A. 
26  from  Great   Britain. 
20  from  France. 
4  from  Italy. 
3  from  Gemiany. 
^   from   Bel}niim. 
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Road  Racing  in  the  Isle  of  Man. 


THE  Isle  of  Man  has  always  figured  prominently 
in  the  history  of  automobilism,  as  it  is  there 
that  all  the  long-distance  motor  road  races — 
both  motor  cycle  and  car — held  in  Great  Britain  have 
taken  place,  with  the  exception  of  the  1903  Gordon- 
Bennett  Race  which  was  run  off  in  Ireland.  In  the 
days  of  the  Gordon-Bennett  Races,  the  Isle  of  Man 
was  the  place  selected  for  holding  the  elimination 
trials  in  order  to  decide  upon  the  English  teams,  and 
afterwards  it  figured  as  the  scene  of  the  Tourist 
Trophy  and  Four  Inch  Races.  No  car  race  has  been 
held  there  since  1908,  but  there  is  ever)-  probabiUty 
of  a  race  for  touring  chassis  taking  place  in  191 3 
under  the  auspices  of  the  R.A.C. 
1905. 

The  first  Tourist  Trophy  (1905)  held  by  the  Royal 
Automobile  Club  was  the  first  serious  attempt  at  a 
long-distance  road  race  for  touring  cars,  and  that  a 
great  deal  of  valuable  knowledge  was  gained  by  manu- 
facturers from  this  and  subsequent  similar  events  has 
never  been  doubted.  The  outstanding  feature  of  the 
1905  race  was  that  the  petrol  was  limited  to  one 
gallon  for  each  22.54  miles.  Each  chassis  had  to 
weigh  at  least  1,300  lbs.  (iij^  cwts.)  and  not  more 
than  1,600  lbs.  {14%  cwts.),  and  carried  a  load  com- 
posed of  the  carriage  work,  the  driver,  passenger  and 
ballast  of  950  lbs.     Four-seated  bodies  were  specified. 

The  race  took  place  on  September  14th,  1905,  over 
four  circuits  of  the  Isle  of  Man  course,  making  a  dis- 
tance of  208.5  miles.  Forty-two  cars  started, 
eighteen  finished;  the  first  three  places  being  secured 
by  the  following  :  


Driver  and  Car. 


1.  Napier,  Arrol-Johnston 

2.  Northey,  Rolls- Royce 

3.  Littlejohn.  Vinot 


No.  of 
Cylinders. 


2 

(4  pistons] 
4 
4 


Bore  and 
Stroke. 


mm. 
120x165 


101 X 127        4 
90x130 


No   of 
Speeds 


Average 
Speed. 


m.p.h. 
33.9 

33.7 
33.3 


1906. 

The  following  year  (1906)  somewhat  less  petrol  was 
allowed,  competitors  being  limited  to  one  gallon  for 
every  twenty-five  miles  as  compared  with  one  gallon 
for  every  22.5  miles  of  the  previous  year.  The  chassis 
had  to  carry  a  minimum  load  of  1,175  lbs.  (10 J^  cwts.) 
made  up  of  the  body,  driver,  passenger  and  ballast. 
The  race  was  run  on  September  27th,  twenty-nine  cars 
starting,  the  results  being  as  follows  : 


Driver  and  Car. 

No.  of 
Cylinders. 

Bore  and 
Stroke. 

No.  of 
Speeds 

Average 
Speed. 

1.  RollH.  Rolls-Royce    ... 

2.  Bablot.  Berliot    

3.  Lee  IJiiiiinrss.  Darracq 

4 
4 
4 

mm. 

101x127 

100  X 120 

90x120 

4 

4 

.4 

m.p.h. 
39.3 
3.'5  4 
34.2 

1907. 

In  1907  competitors  were  divided  into  two  classes — 
those  who  entered  for  the  Tourist  Trophy,  and  those 
who  entered  for  the  Heavy  Car  Race.  These  were 
two  separate  races,  although  they  were  run  simul- 
taneously on  May  30th.  As  on  previous  occasions,  the 
fuel  allowance  was  the  principal  regulation.  In  the 
<;ase  of  the  Tourist  Trophy  cars,  it  was  at  the  rate  of 
one  gallon  for  every  twenty-five  miles.  The  load  to  be 
carried  on  the  chassis  was  123^  cwts. 

The  Heavy  Car  Race,  as  its  name  implies,  was  for 
a  larger  type  of  car,  the  fuel  allowance  being  at  the 


rate  of  one  gallon  for  every  sixteen  miles,  and  the 
minimum  load  to  be  carried  on  the  chassis  20  cwts. 
The  small  cars  covered  241.6  miles,  and  the  big  cars 
281.8  miles.  To  provide  the  equivalent  of  resistance 
to  the  air  offered  by  a  covered-in  body,  the  Heavy  Car 
competitors  had  to  carry  (in  addition  to  the  one  ton 
load)  a  wooden  screen  behind  the  front  seats,  the 
dimensions  of  which  had  to  be  8ft.  from  the  ground 
to  the  top,  and  5  ft.  3in.  wide. 

In  the  Tourist  Trophy  Race  twenty-two  cars  started 
and  only  the  following  two  finished: 


No.  of 
Driver  and  Car.           CyUnders. 

Bore  and 
Stroke. 

No.  of 
Speeds 

Average 
Speed. 

1.  Courtis,  Rover 4 

2.  Reid,  Beeston-Humbcr          4 

mm. 

97x110 

105x130 

4 

4 

m.p.h. 
28.8 
28.1 

The  Heavy  Car  Race  resulted  as  follows: 

Driver  and  Car. 

No.  of 
CyUnders 

Bore  and 
Stroke. 

No.  of 
Speeds 

Average 
Speed. 

1.  Mills,  Boeston-Humber 

2.  Fenton,  Gladiator  .... 

4 
4 

mm. 
120  X 160 
105x140 

4 
4 

m.p.h. 
28.7 
26.7 

Nine  cars  started  and  only  the  above  two  finished. 

From  the  above  times  it  will  be  noticed  that  the 
average  speeds  achieved  in  both  races  were  less  than 
those  made  in  1905  and  1906.  The  reason  for  this 
was  the  extremely  bad  climatic  conditions  which  pre- 
vailed ;  the  roads  were  extremely  heavy,  and  it  rained 
and  blew  a  gale  throughout  the  day.  The  two  previous 
events  had  been  run  in  fine  weather. 

1908. 

The  fuel  limit  was  dropped  in  1908,  a  limit  on 
engine  bore  being  used  instead.  The  only  restric- 
tions were  that  the  bore  should  not  exceed  4in.  (101.6 
mm.)  for  a  four-cylinder  engine,  and  that  the  weight 
of  the  chassis  should  not  be  less  than  1,800  lbs. 
(16  cwts.)  This  total  excluded  the  driver,  mechanic, 
spares  and  tools.  Apart  from  the  engine  limit  in- 
stead of  the  fuel  limit  another  great  difference  in  this 
year's  event  was  that  it  was  a  chassis  race ;  the  regu- 
lations of  the  1905-6-7  events  stipulated  four-seated 
bodies  being  carried. 

No  limit  being  placed  on  the  stroke  of  the  engine  it 
followed  that  some  very  long  strokes  were  adopted, 
and  the  fat-t  that  the  engine  of  the  winning  car  had 
a  stroke  of  7in.  (177.8  mm.)  drew  the  attention 
of  the  motoring  .world  to  the  possibilities  of  the  long 
stroke  engine,  although  it  was  not  until  the  new  taxa- 
tion system  was  introduced  at  the  beginning  of  1910 
that  long  stroke  engines — or  more  correctly  engines 
with  longer  strokes  than  formerly  prevailing — were 
introduced.  The  Four  Inch  Race  for  the  1908 
Tourist  Trophy  will  be  remembered  as  the  first  big 
race  won  by  an  engine  with  a  high  stroke-bore  ratio. 

The  race  took  place  on  September  25th,  over  a  total 
distance  of  3375^  miles.  Thirty-five  cars  started,  and 
the  first  three  places  were  secured  by  the  following : 


Driver  and  Car. 


1 .  Watson,  Huttoii   

2.  Jjec  (iiiinness,  Darracq 

3.  George,  Darrafq    


No.  of 
Cylinders. 


Bore  and 

Stroke 


No.  of 
Speeds 


mm. 
102  X  177.8 
100x160 
100x160 


Average 
Speed. 


m.p.h. 
.50.2S 
50.0 
4!'.C' 
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Electric    Car    Lighting    Systems. 

An  Alphabetically  Arranged  Description  of  the  Principal  Devices  on  the  Market 


BUriot  dynamo. 


Blerlot 

IN  this  system  a  self-governing  type  of  dynamo  is 
used  which  is  bipolar  and  compound  wound,  the 
windings  being  such  that  beyond  a  certain  point 
any  voltage  increase  is  prevented,  without  the  use  of 
anv  such  devices  as  slipping  clutches  or  resistances. 
An  automatic  cut-out  is,  of  course,  used  to  (lisconnect 

the  battery  when  the 
dynamo  ,is  'unproduc- 
tive. "This  is  of  the 
ordinary  solenoid 
variety,  and  is  encased 
within  the  switchboard, 
where  its  working  is 
visible  through  a  small 
glazed  window.  The 
illustration  given  here- 
with shows  the  design 
of  ilie  Bleriot  machine,   which  is  very  compact. 

The    second    illustration    shows    the    switchboard. 
This  has  its  body  of  wood,   upon  the  top  of  which 
are  mounted  an   ampere  meter 
anfl    a    volt    meter,   the    former 
being  capable  of  giving  a  read- 
ing of  the  battery  charge  upon 
[jusliing  a  small  switch  button, 
whilst  the  ampere   meter  shows 
the  rate  of  discharge  as  well  as 
the  charge.   Two  rotary  switches 
are    employed    to    control    the 
head,     side,     and    tail    lamps, 
whilst  at  the  base  of  the  board 
a  couple  of  binding  screws  are 
attached   so  that   an  inspection 
lamp    can    be    readily    thrown 
into  circuit.        The   Bleriot  dynamo  is   made   in   two 
sizes,  having  outputs  respectively  of  150  watts  at  eight 
volts  and  200  watts  at  twelve  volts.     It  is  thus   one 
of    the    largest    installations    of    its    kind.        Sold  by 
Hleriot,  Ltd.,  Bleriot  House,  Long  Acre,  W.C. 
Droit 
In  this  system  a  purely  electrical  means  is  employed 
automatically  to  control  the  dynamo,  which  is  in  essen- 
lials  of  the  ordinary  kind,  and,  with  the  exception  of 
ihe  minimum  cut-i^ut,  there  are  no  additional  working 
parts  whatever  when  the  machine  is  in  operation.     In 

addition  to  the  two 
ordinary  wound  poles 
of  the  carcase  there 
are,  at  right  angles 
to  them,  a  pair  of 
auxiliary  unwound 
poles,  which,  how- 
ever, in  the  case  of 
the  smaller  sizes  of 
Brolt  dynamo  simply 
consist  of  the  side 
walls  of  the  iron  cas- 
ing. The  operation 
is,  briefly,  as  follows :  The  current  induced  in  the 
ordinary  way  in  the  armature  exercises  a  cross-mag- 
netising tendency  which  creates  a  magnetic  flux  in  the 
auxihary  unwound  poles  provided  to  receive  it.  This 
flux  is  cut  by  certain  armature  coils,  which  are  short- 
circuited  by  a  wide  brush  for  this  purpose,  and  this 
short  circuit  current   is   in   the   opposite   direction   to 


The  Bleriot  switchboard. 


Brett  dynamo. 


the  main  current,  and  has  the  effect  of  demagnetising 
the  main  wound  poles.  The  greater  the  output  tends 
to  become  the  more  effectual  is  this  counter-action, 
and,  in  consequence,  the  current  controls  itself  and 
at  or  above  a  certain  speed  remains  constant  in  volume 
and  pressure.  The  dynamo  is  claimed  to  be  quite 
sparkless  in  operation  and  to  give  a  good  output  at  a 
relatively  low  rate  of  speed,  thus  enabling  it  to  work 
satisfactorily  when  geared  only  one  and  a  half  times 
faster  than  the  engine,  maximum  current  in  these 
circumstances  being  generated  at  a  car  speed  of  16-18 
miles  an  hour,  with  an  average  gear  ratio  of  about  4  to  i . 
The  minimum  cut-out  is  simple  in  form,  and  is 
actuated  electrically,  having  a  perfectly  positive  action 
which  is  claimed  to  be  quite  immune  from  failure. 
This  is  contained  inside  the  switchboard,  which  is  of 
very  neat  design,  and  contains,  in  addition,  a  single 
dial  reading  the  amperage  of  the  charge  current  or  the 
voltage  of  the  battery,  a  rotary  switch  controlling  the 
charge  circuit  and  the  various  lamps.  A  plug  adapter 
is  provided  for  the  inspection  lamp,  and  a  red  tell- 
tale light  which  is  switched  automatically  into  action 
in  the  event  of  the  tail  lamp  becoming  deranged. 

The  Brolt  sets  are  made  in  three  sizes,  viz.,  45 
watts,  6  volts;  90  watts,  12  volts;  and  180  watts, 
12  volts.  Sold  by  Brown  Bros.,  Ltd.,  Great  Eastern 
Street,  London,  E.G. 

C.A.V. 
.\  special  feature  of  the  C.A.V.  car  lighting  dynamo, 
and  one  that,  in  the  opinion  of  many,  is  an  excep- 
tionally desirable  one,  is  the  complete  absence  of  cut- 
outs of  any  form ;  that  is  to  say,  with  the  exception 
of  the  self-contained  dynamo  itself,  there  are  no  work- 
ing parts  whatever,  and  the  installation  mav  therefore 
be  justly  described  as  the  .simplest 
possible.  The  principle  upon  which 
the  dynamo  is  made  to  regulate  it> 
output  is  not  such  as  to  be,  readily 
understood  by  anyone  who  is  not 
an  advanced  electrician.  It  will 
suffice  to  say  that  by  means  of 
cross-magnetisation  of  the  armature 
the  magnetic  flux  is  caused  to  excite 
a  couple  of  unwound  poles  which 
act  in  opposition  to  the  two  wound 
subsidiary  fields,  the  result  being  a  balanced  effect 
between  the  two  and  a  prevention  of  current  increase 
beyond  a  certain  maximum.  The  dynamo  is  self-con- 
tained, as  shown  in  the  accompanying  sketch,  a  second 
sketch  illustrating  the  neat  construction  of  the  brush 
gear,  in  which,  it  will  be  noticed,  double  carbons 
are  used. 

Instead  of  a  minimum  cut-out  being  employed  to 
disconnect  the  dynamo  from 
the  batteries  when  the  former 
is  running  at  an  unproductive 
speed  or  standing  still,  a  very 
ingenious  use  is  made  of  a 
simple  free-wheel  device  in 
the  driving  pulley,  and  the 
battery  can  therefore  run  the 
dynamo  as  a  motor  without 
having  to  overcome  the  load 
of  the  engine,  etc.  Only  the 
armature  revolves,  and  this 
C.A.V  brash  gear.  but    slowly,    and    since    it    is 
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mounted  on  ball  bearings  the  consumption  of  current 
in  these  circumstances  is  exceedingly  small  and  not 
enough  to  do  the  battery  any  harm  at  all.  A  charging 
switch  enables  this  action  to  be  discontinued  when  the 
car  is  standing  still. 

An  especially  good  point  is  incorporated  in  the 
switchboard,  of  which  an  illustration  is  given,  namely, 
that  all  loose  joints  and  screws 
for  the  attachment  of  the  in- 
ternal connections  have  been 
done  away  with,  and  when 
once  the  board  is  assembled 
there  is  thus  not  the  slightest 
possibility  of  any  small  part 
working  loose  by  vibration, 
and  so  causing  a  der;uigement 
or  a  short  circuit.  In  addi- 
tion to  the  charging  switch 
already  mentioned,  there  are 
five  others,  all  of  the  plain 
tumbler  type,  which  control  the  head,  side.  ;niil  tail 
lamps  respectively.  Volt  and  ampere  meters  are 
fitted,  and,  in  addition  to  the  inspection  lamp  phig 
adapter,  provision  is  made  for  immediately  renew  inj;, 
when  necessary,  a  fuse  which  is  inserted  in  the  main 
field  circuit  to  guard  against  damage  to  the  dyn.ur.o 
in  the  event  of  its  being  run  accidentally  with  ;hc 
battery   disconnected. 

The  C.K.V.  installations,  comprising  a  large  variet\ 
of  fittings,  including  lamps,  electric  horns,  etc.,  are 
made  in  several  sizes,  viz.,  ,45  watts,  60  watts,  90 
watts.  100  watts,  and  150  watts.  Sold  by  C.  A.  Van- 
dervell,  Ltd.,  Warple  Way,  .\cton,  London,  W. 
Ducelller. 
The  Ducellier  dynamo  belongs  to  that  class  of 
machine  in  which  the  output  of  current  generated 
is  self-controlled  and  never  rises  above  a  certain 
definite  maximum.  In  this  particular  case  a  simple 
but  none  the  le.ss  ingenious  and  effective  means  is 
adopted  to  attain  this  end,  and  takes  the  form  of  an 
electro-magnetic  field  which  is  brought  into  opposi 
rion  with  the  main  exciting  fields,  the  latter  being 
produced  by  a  number  of  horse-shoe  permanent  mag- 
nets arranged  about  the  armature  in  a  manner  exactly 
similar  to  that  of  an  ordinary  magneto.  The  opposi- 
tion field,  which  consists  .simply  of  an  electro-magnet, 
is  carried  inside  the  tunnel  of  the  magnets  immediately 
over  the  armature,  which  is  of 
the  ordinary  drum-wound  type, 
and  runs  on  ball  bearings.  The 
magnets  are  enclosed  within  a 
detachable  aluminium  cover 
(see  appended  sketch).  The 
commutator  is  of  the  usual 
type,  and  discharges  the  cur- 
rent generated  through  a  couple 
of  carbon  brushes  to  the 
battery.  Between  these  two 
brushes  is  situated  a  third  so 
mounted  that  its  position  rela- 
tive to  the  field  magnets  is 
adjustable  about  the  centre  of  the  commutator.  This 
third  brush  serves  to  deliver  current  to  the  opposing 
electro-magnet,  and  is  made  adjustable  so  that«  the 
output  of  the  whole  machine  may  be  regulated  to  suit 
the  consumption  demands. 

The  action  is  as  follows :  As  the  armature  increases 
in  speed  an  increased  current  tends  to  be  generated, 
that  is  to  say,  there  is  a  rise  both  in  voltage  and 
amperage,  and  this  is  actually  the  case  so  far  as 
regards  the  permanent  field  magnets.     .As  the  current 
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increases,  however,  the  strength  of  the  opposing  field 
increases  also,  so  that  the  total  field  is  weakened 
exactly  as  much  as  the  current  is  strengthened.  In 
a  word,  the  output  remains  perfectly  constant  as  soon 
as  a  certain  speed  of  revolution  is  attained.  By 
altering  the  position  of  the  third  commutator  brush 
the  relative  strength  of  the  opposition  magnetic  field 
can  be  adjusted. 

A  glance  at  the  sketch  will  show  the  neat  arrange- 
ment of  the  dynamo,  special  attention  being  drawn 
to  the  sliding  platform  upon  which  it  is  mounted,  the 
purpose  of  which  is  to  allow  the  driving  belt  to  be 
tensioned  with  the  minimum  of  trouble  and  without 
fitting  a  new  belt  fastener. 

•A.  minimum  cut-out  is  used  to  prevent  the  possi- 
bility of  the  battery  discharging  through  the  dynamo, 
and  takes  the  form  of  a  magnetically  operated  switch, 
the  whole  being  completely  enclosed  in  a  neat  water- 
proof metal  box.  The  output  of  the  dynamo  is  200 
watts,  the  maximum  revolutions  being  about  3,000. 
This  output  is  sufiicient  to  supply  a  full  range  of  in- 
terior lights  as  well  as  the  head,  side,  and  tail  lamps. 
The  switchboard,  which  is  a  case  of  polished  woixl. 
com])rises  volt  and  ampere  meters  and  three  throw- 
over  switches  for  the  head  lamps,  side  lamps,  and  tail 
lamp  respe<'tively.  There  is  also  an  adapter  for  an 
inspection  lamp. 

S;)ld  by  A.  A.  Godin,  i,  Red  Lion  Square,  Holborn, 
London,  W.C- 

£n  Route. 
This  set  is  quite  small  in  .size  and  output,  and  is 
therefore  intended  specially  for  use  on  small  cars,  its 
price     being     such     as     to     appeal     to     small     car 

owners.  The       illustra- 

tion shows  the  general  ap- 
pearance of  the  dynamo, 
which  is  entirely  encased 
in  a  waterproof  case,  so 
that  it  may  easily  be  car- 
ried on  the  running  board 
of  the  car.  The  aluminium 
Jid  of  the  casing  is  made 
to  swivel  and  give  access 
to  the  brush,  gear,  and 
commutator,  but  for  the  rest  the  case  is  sealed  up.  An 
electric  cut-oiit  switch  of  the  usual  type  is  employed 
to  prevent  the  battery  discharging  through  the  dynamo. 
Sold  by  the  Motor  Accessories  Co.,  55,  Great 
Marlborough  Street,  London,  W. 
Lithanode. 
Compared  with  most  other  self-generating  .sets,  the 
Litlianode  is  relatively  small,  alike  in  size,  weight,  and 
output,  and  it  is  in  consequence  specially  suitable  for 
low  and  medium-powered  cars,  in  which  case  the 
amount  of  illumination  provided  is  amply  .sufficient 
for  all  ordiiiary  purposes.  The 
dynamo,  which  is,  as  shown  in  the 
accompanying  sketch,  entirely  en- 
closed in  a  neat  detachable  casing. 
is  of  the  simple  shunt  wound  type 
and  has  an  output  of  lo-i:: 
amperes  at  a  pressure  of  4  volts. 
The  removal  of  the  casing,  which 
is  the  work  of  a  moment,  exposes 
all  the  working  parts  of  the 
generator   to  view. 

The  method  adopted  to  regulate  the  current  is 
exceedingly  simple,  reliable,  and  withal  ingenious, 
and  results  in  the  charging  current  being  maintained 
absolutely  imiform  and  constant  as  soon  as  a  pre- 
determined maximum  output  is  reached.     The  device 
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Lithanode  dynamo. 


Lithanode  reststame. 


cmiiloved  consists  simply  of  a  lenglh  of  puic  nickel 
wire.  whi(-h  has  the  pro]ierty  of  providing  a  resistance 
practically  proportional  to  its  temjjerature.  As  the 
wire  tends  with  increased  output  to  become  hotter 
and  hotter,  it  simply  dissijjates  the  electrical  energy 
in  the  form  of  heat,  and  suffers  only  a  i-ertain  amount 

to  pass  to  the 
I  lattery  of  ac- 
cumulators, be- 
tween \vhi<;i> 
and  (he  dynamo 
the  nickel  re 
sistance  is  ar- 
ranged. The 
wires  are  sujjported,  as  shown  in  the  sketch,  on  a 
i)obbin,  which  is  protected  by  a  perforated  metal  cover. 
The  minimum  cut-out,  the  function  of  which  is  to 
break  connection  between  the  battery  and  the  dynamo 
at  low  and  unproductive  armature  speeds,  is  vvorked 
upon  a_  very  neat  mechanical  principle,  the  action  of 
which  is  simplicity  itself.  When  the  armature  is  at 
rest  or  revolving  at  a  low  speed,  the  two  centrifugal 
governor  balls  are  held  by  springs  close  up  to  the 
armature-shaft,  and  in  this  position  the  cranked  arms 
upon  which  they  are  carried  are  out  of  contact  with 
a  fixed  knife-switch  device.  As  soon  as  the  armature 
reaches  a  certain  speed  centrifugal  action  overcomes 
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dynamo  generates  current  equally  well  in  either  direc- 
tion of  rotation,  anfl  con.sequently  no  possible  harm 
can  he  done  to  it  if,  for  instance,  the  engine  were  in 

a  forward  gear  and 


Open.  Closed. 

Lithanode  centrifugal  minimum  cut-out. 

the  tension  of  the  springs,  the  balls  fly  outwards,  and 
the  connection  is  established.  The  principle  and  the 
general  arrangement  are  clearly  shown  in  the  two 
diagrams,  which  represent  the  cut-out  both  open  and 
closed. 

In  conjunction  with  the  Lithanode  set.  which  also 
comprises  a  special  range  of  head,  side,  and  tail 
lamps,  a  neat  and  practical  switchboard  is  used,  com- 
jirising  volt  and  ampere  meters  and  tumbler  switches 
lor  the  charging  control  and  for  the  various  lamps. 

It  should  be  pointed  out  that  the  low  voltage  of  this 
installation  carries  with  it  certain  desirable  advantages, 
one  being  that  the  lamp  filaments  are  short  and 
stubby,  and  consequently  exceedingly  strong  and  more 
likely  to  withstand  vibration ;  another  is  that  a 
couple  of  simple  accumulators  are  all  that  are  re- 
(juired  for  the  storage  battery,  which  is  so  small  in 
size  that  a  spare,  fully  charged,  may  easily  be  carried. 

Sold  by  the  Lithanode  Co.,  190,  Queen's  Road, 
iiattersea,  London,   S.W. 

Lodge. 

The  Lodge  dynamo  is  strongly  reminiscent,  except, 
of  course,  that  it  is  larger,  of  an  ordinarv  high-tension 
magneto,  the  construction  of  which  it  follows  closelv. 
though  having  a  drum-wound  armature  in  place  of 
one  with  primary  and  secondary  windings.  The  field- 
magnets  are  of  the  permanent  type,  horse-shoe  in 
shape.  One  incidental  advantage  of  the  permanent 
magnet  system  which  may  be  pointed  out  is  that  the 
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the  car  were  to  run 
backwards  down 
a  hill.  No  particu- 
lar means  are  taken 
to  regulate  the  cur- 
rent, which,  how- 
ever, owing  to  the 
strength  of  the  field 
being  constant,  does 
not  rise  so  rapidly 
as  it  would  when 
there  is,  as  in  the 
case  of  the  ordinary 
dynamo,  an  increase  of  field  strength.  As  the  bat- 
teries are  always  in  circuit  with  the  generator  this 
output  increase  makes  no  difference  to  the  lamps.  A 
minimum  cut-nut  is  employed  to  disconnect  the  dynamo 
from  the  batterv 
when  the  output 
of  the  latter  is 
the  greater,  and 
this  consists  of  an 
electro-  magnetically 
oi)erated  switch 
contained  inside  the 
aluminium  casing  of 
the  switchboard.  A 
free  wheel  is  also 
mounted  on  the 
armature-shaft  as  a 
furtiier  safeguard  in 
case  of  the  cut-out 
suffering  some  de- 
rangement. 

The  switchboard 
is  worthy  of  special 
attention  owing  to  its  completeness,  and  an  illustra- 
tion is  accordingly  given  of  it.  The  head  lamps, 
side  lamps,  and  tail  lamp  are  each  separately  con- 
trolled by  a  push-in  plunger  switch  working  like  an 
organ  stop.  Between  the  two  rows  of  switches  is  a 
hinged  lid  giving  access  to  the  automatic  cut-out  and 
also  to  the  fuse  which  is  introduced  into  the  main 
generator  circuit.  Two  meters  show  amperes  and 
volts,  the  dials  over  which 
they  work  being  very  clearly 
marked  and  also  being  illumi- 
nated at  night  by  a  small 
electric  lamp  placed  behind 
them.  The  switchboard  also 
contains  an  electric  buzzer, 
which,  being  in  series  with  the 
tail  lamp,  immediately  gives 
audible  warning  should  the  latter  have  its  filament 
liroken  or  a  bad  connection.  To  go  with  this  switch- 
i)oard  Messrs.  Lodge  make  a  neat  acces.sory  in  the 
form  of  a  resistance  plug  which  can  be  attached  to 
the  usual  double  peg  adapter,  and  which  enables  a 
4  volt  ignition  accumulator  to  be  charged  direct  from 
the  d\namo  or  from  the  lighting  accumulator.  It 
may  be  pointed  out  that  the  Lodge  electric  head 
lamps  are  fitted  with  Mangin  lens  mirrors  in  addition 
to  parabolic  reflectors,  the  glow  lamps  having  closely 
bunched-up   metal    filaments. 

Sold   by   Lodge   Bros,   and   Co.,   Wrentham   Street, 
Birmingham. 


Lodge  switchboard. 


Lodge  charging  ping. 
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Lucas. 
The  Lucas  dynamo,  of  which  a  perspective  sketch 
is  given,  is  characterised  by  the  strictly  mechanical 
method  by  which  the  output  is  prevented  from  rising 
above  a  certain  maximum,  and  so  overcharging  the 
storage  batteries.  The  generator  is  quite  a  simple 
one  of  the  shunt  wound  type,  the  shunt  connection 
being  broken  when  the  accurnulators  are  not  being 
charged,  so  that  in  these  circumstances  the  armature 

runs  perfectly  free  in  its 
ball  bearings.  All  parts 
are  enclosed,  and  there- 
fore practically  weather- 
proof. 

The  mechanical  device 
referred  to  consists  of  a 
special  form  of  clutch 
which  serves  to  connect 
the  driving  belt  pulley  to 
the  armature-shaft,  the 
former  being  carried  loosely  on  the  latter.  The  clutch 
is  of  the  cone  type,  its  frictional  surfaces  being  hard 
fibre  to  metal.  The  cones  are  normally  held  together 
by  a  strong  spring.  The  withdrawal  of  the  clutch  is 
accomplished  quite  automatically  by  means  of  a  centri- 
fugal governor  which  comes  into  play  when  a  certain 
predetermined  armature  speed  is  attained.  Since  the 
governor  is  connected  to  the  armature-shaft  it  follows 
that  the  latter  can  never  exceed  this  definite  speed, 
and  consequently  the  output  of  current  is  limited.  All 
the  components  of  the  clutch  are  enclosed  in  an  oil- 
proof  case,  the  whole  affair  being,  as  indicated  in 
the  sketch,  fjuite  small.  Since  the  slipping  surfaces 
of  the  clutch  are  well' lubricated,  practically  no  wear 
can  take  place. 

The  Lucas  switchboatd  is  a  very  neat  accessory, 
and,  in  addition  to  carrying  an  ammeter  and  a  volt- 
meter— the  latter  being  connected  up  to  the  battery, 
when  desired, 
by  pushing  a 
small  button 
switch  — :  also 
serves  to  house 
the  magneric 
cut-out,  which 
serves  to  dis- 
connect the 
battery  from 
the  dynamo 
when  the  latter 
is  giving  its  out- 
put at  an  in- 
sufficient pres- 
sure for  charging.  If  this  were  not  done  the  battery 
would,  of  course,  discharge  itself  through  the  dynamo 
in  tending  to  run  it  as  a  motor.  At  the  top  of  the 
switchboard  is  a  small  lamp  with  a  polished  metal 
cowl,  whilst  at  the  side  a  double-peg  plug  adapter  is 
fitted  so  that,  when  necessary,  an  inspection  lamp  can 
be  connected  up.  The  lamps  are  controlled  by  four 
tumbler  switches,  one  for  the  head  lamps,  one  for 
the  side  and  tail,  and  one  for  a  tell-tale  lamp  in  circuit 
with  the  last-named.  A  fourth  switch  serves  to  dis- 
connect the  dynamo  from  the  battery  when  charging 
is  not  required. 

The  Lucas  accumulators,  which  are  specially  made 
for  use  with  the  dynamo  lighting  set,  are  furnished 
with  cylindrical  plates  insulated  from  one  another 
by  porous  pots.  Buckling  of  the  plates  under 
a  high  discharge  is  therefore  rendered  impossible, 
and,  at  the  same  time,  no  amount  of  vibration,  it  is 
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claimed,  can  cause  the  paste  to  dislodge  itself  froM 
the  grids. 

The  Lucas   electric   lighting  sets,   which   are   made 
in    two    sizes,    viz.,    loo    watts    and    200    watts,    are 
sold  by  Joseph  Lucas,  Ltd.,  Birmingham. 
The  Mira  Magnetolite. 

This  is  one  of  the  simplest  types  of  machine  as 
well  as,  it  is  interesting  to  note,  one  of  the  earliest 
of  the  self-contained  car-lighting  dynamos.  It  is  of 
the  permanent  magnet  type,  the  fields  consisting  of 
twelve  horse-shoe  magnets  arranged  in  four  rows  of 
three  each.  An  entirely  automatic  and  satisfactory 
means  is  relied  upon  to  prevent 
an  undue  rise  of  current  when  the 
armature  speed  is  high,  and  con- 
sists in  merely  taking  advantage  of 
the  fact  that  the  magnetisation 
which  develops  in  the  armature  is 
in  opposition  to  the  magnetisati(jn 
of  the  fields.  Consequently,  whilst 
the  current  tends  to  rise  on  ac- 
count of  a  great  number  of  lines 
of  force  being  cut  in  unit  time, 
the  demagnetisation  effect  as 
above  tends  to  counteract  such 
rise.  It  must  be,  however,  pointed  out  that  this  re- 
action in  no  way  affects  the  permanency  of  the  mag- 
nets, whereof  the  useful  life  is  indefinitely  long.  The 
armature  rotates  on  ball  bearings,  and  is  of  the  drum 
wound  type  with  eight  poles. 

A  mechanical  device  performs  the  function  of  a 
minimum  cut-out  in  severing  the  connection  between 
battery  and  generator  w'hen  the  current  produced  by 
the  latter  is  insufficient  to  charge  the  former,  and  takes 
the  form  of  a  simple  contact  breaker  carried  _ 
inside  the  body  of  the  driving  pulley.  A 
diagrammatic  sketch  of  this  contrivance  is 
given.  A  curved  flat  spring  normally  holds 
the  two  contacts  apart,  but  at  a  certain 
speed  centrifugal  force,  acting  in  antago-  MagnUoUfe 
nism  to  the  spring,  causes  a  bob-weight  cut-out. 
attached  to  the  loose  contact  screw  to  fly 
outwards,  the  circuit  being  closed  thereby.  A  point 
in  connection  with  generators  of  the  permanent  mag- 
net type  which  is  worth  prominence  is  that,  by  reason 
of  the  fact  that  the  fields  do  not  have  to  be  previously 
excited  by  armature  reaction,  a  good  pressure  of 
current  can  be  produced  at  a  very  low  rate  of  speed, 
and,  in  consequence,  wear  and  tear  can  be  reduced 
to.  a  minimum. 

In  conjunction  with  the  Magnetolite  set,  a  con- 
venient and  handsome  switchboard  is  made,  and  com- 
prises quick  action  push-in  switches  (working  on  the 
see-saw  principle)  and  a  voltmeter  and  ammeter  which 
are  continually  in  circuit  with  the  dynamo,  the  am- 
meter showing  both  charge  and  discharge. 

Hoth  the  dynamo  and  switchboard  are  made  in  two 
qualities,  standard  and  de  luxe. 

Sold  by  Charles  Jarrott  and  Letts,  Ltd.,  45,  Great 
Marlborough  .Street,  London,  W. 
The  Magician. 

In  this  machine  a  very  ingenious  and  simple  means 
is  provided  whereby  the  current  regulates  itself  and 
maintains  a  certain  desired  constancy,  without  requir- 
ing any  complicated   mechanism  or  electrical  means. 

When  the  armature  of  any  dynamo  is  rotated,  the 
mechanical  reaction  between  the  armature  and  field 
magnets  results  in  the  carcase  of  the  dynamo  having 
a  tendency  to  rotate  with  the  armature,  which,  of 
course,  is  resisted  by  permanently  fixing  the  dynamo 
frame    to    some ,  part    of    the    car.     In    the  U.M.I. 
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The    Iconoclast. 


The  Victor  Tyre  is  the  iconoclast — the  idol 
breaker.  Motor  tyres  have,  hitherto,  lived 
upon  sentiment — and  advertisement.  The 
sentiment  for  old  age  is,  within  limits,  a  very 
desirable  thing.  It  is  natural  and  ingrained. 
The  old  tyre  firms  have  exploited  it  by  the 
sweet  uses  of  advertisement.  It  has  been  left 
to  the  Victor  to  demonstrate  that  there  is  no 
virtue  in  whiskers  on  a  motor  car  tyre. 
Hence  Victor— the  iconoclast. 


Against  trade  opposition  and  the  R.A.C.,  the 
Victor  Tyre  has  forced  a  demonstration  of  its 
claims  as  the  long  life  tyre  ;  as  the  "  more 
miles  per  sovereign,  more  satisfaction  per 
mile "  tyre  ;  as  the  girder  walled  tyre  ;  as  the 
world's  best.  It  is  guaranteed  1,000  miles  more 
than  any  other  on  the  British  market.  Under 
the  most  unconditional  and  legally  binding 
guarantee  ever  known  in  the  tyre  industry,  we 
have  been  called  upon  to  pay  out  practically 
nothing  during  the  year.  No  such  record  can 
be  claimed  by  any  other  tyre.  Our  books  are 
open  for  responsible  comparison  against  any 
other  firms. 


c 


Victor  Tyres  carry  a  larger  trade  discount  and 
a  larger  private  purchaser's  discount  than  any 
others.  In  less  than  two  years  they  have 
established  themselves  upon  their  invariable 
merit  in  front  of  the  most  antediluvian  of 
their  competitors. 


e 


VICTOR  VESTS  are  internal  liners,  burst 
proof  and  puncture  free.  They  rescue  old 
covers  from  the  scrap  heap  and  renew  their 
youth.  Thousands  of  miles  possible  from  an 
othervase  useless  cover. 


c 


VICTOR  RETREADS  are  the  only  remunera- 
tive retreads.  A  large  statement  but  true. 
On  sound  casings  only.  A  sound  retreading 
cover  free  for  any  unsound  casing  sent  for 
repair. 


C  VICTOR  REPAIRS  cover  any  burst  and 
guarantee  the  result.  Money  back  if  repair 
breaks   out   again. 


c 


VICTOR  TUBES— without  a   peer. 


c 


Write  the  Challenge  Rubber  Mills,  Eagle  Wharf  Road , 
Ctty  Road,  London,  N.  Telephone  3497  North. 
Telegraphic  and  Cable  Address  :  "  Signature,  Hox," 
West  End  Offices  and  Showrooms  :  Pembroke  House, 
133,  Oxford  Street  W.     Telephone:  7811  City.     ::     :: 
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Cann  of  Camden  Town 

All   sorts  of  motor  bodies. 

"Medicanns"  &  "Cabriocanns" 

The    original   designers    and   builders  of   the  celebrated   boat-shaped   bodies. 


Cain  boat  body  on    38    h.p.  Minerva  ch  ssis 
built  for  New  Zealand. 


CANN 

of 
Camden  Town 
makes  a  speciality 
of  motor  bodies 
suitable  for  the 
Colonies,  India,  [ 
and  trop  ical 
countries. 


Cann  boat   body  on    1 5  h.p.  Straker-Squire 
cha.ssi?     bu:lt    for    the    Straits  Settlements. 


All  wood  for 
Cann  bodies  is 
specially  selected 
to  withstand 
the  extremes  of 
heat  and  the 
trying  conditions 
of  tropical 
climates. 


Cann  three-quarter  Landauiette  body  oi  38  h.p.  Minerva  chassis 
built  for  the  Durbar. 


Medicann  body  on  38  h.p.  4-cylinder  Daimler 
chassis  (head  down). 
Built    for   H.H.  thr  Ameer  o(  Atghjnistan. 
To  the  order  of  the  BDmh3y  Motor  Company. 


Medicann  body  on  38  h.p.  4-cylinder  Daimler 
chassis. 
Built     (or   H.H.  thf  Ameer  of  Afshanl.^lan. 
To  the  order  of  the  Bombay  Motor  Company. 


CANN      LIMITED, 

Miller    Street,    Camden    Town,     LONDON,    N.W. 

Telegrams  :  "  Cannablist,  London."  Telephone :  2627  North. 
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20-30  'WHITE'  PETROL  CAR 


Complete,   as   illustrated,   £600. 


The  20-30  White  Petrol  "Mcdicann"  is  a  double-purpose  Carriage  for 
two  or  three  people,  with  a  dickey  seat  for  one  or  two  behind.  A  leather 
top,  cloth  lined,  side  windows  that  slide  into  the  doors,  and  a  two-piece, 
jointed,  adjustable  glass  screen  combine  to  make  this  type  of  car  an 
admirable  one  for  the  owner-driver.  The  Car  can  be  completely  closed 
against  the  most  inclen\ent  weather,  or  thrown  quite  open.  The  steering 
is  given  a  greater  rake  than  is  usual,  and  the  seat  is  low  and  deep.  The 
"Medicann"  makes  a  most  luxurious  two-seated  carriage. 

SPECIAL    ITEMS    OF     EQUIPMENT. 


White  Self-starting  Dynamo  and  Electric 
Lighting  Set,  including  the  starter, 
powerful  storage  battery,  2  electric 
head  lights,  2  electric  side  lights,  one 
electric  tail  light,  dash  light,  inspection 
light  and  wandering  lead. 

Electric  horn,  swritches  and  fittings. 


Warland  dual  rims  and  spare  rim  fitted  with 
Dunlop  grooved  tyre  and  tube. 

Cover  tor  spare  tyre.    Stewart  speedometer. 

Large  horn  and  flexible  tube,  number  plates, 
tyre-repairing  outfit,  tyre,  pump,  tool 
kit,  jacks. 

Tin  of  lubricating  oil.     Tin  of  grease. 


Write  for  complete  Specifications  to 


WHITE-COLEMAN 


MOTORS,  LIMITED 


Cariow   Street,   Camden    Town,    London,    N.W. 


(A  few^  yards  from  the  Mornington  Crescent  Station  of  the  Hampstead-Charing  Cross  Tube.) 

Telegrams:  "YENISEAN,  LONDON."  Telephones:  2626  NORTH  (four  lir.es). 
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THE  BEST  PROOF 

OF  ITS   SUITABILITY  FOR   HARD    WORK 


is   revealed  by   the  fact   that  the 

PEUGEOT 

secured   the 

GRAND    PRIX 

Jrom  a  field  of  the  vrerld's  finest  cars  :    It  is  meritorious  jHTforniances  like  this,  and  its  great  reliabilitv  and  durability,  that 
have  earned  for   the    Peugeot  the    title  of    -  THE  EVERLASTING  CAR. '     All    PeuReot   Models   are   pumf   cooled  and 

fitted  wfth  Tniffault  Shock  Ahsorhers. 

PEUGEOT   (England),  M^-   10,  Brompton  Road,  LONDON.  S.W. 

Tel«muns— "  Peugeot,  LoDdon."  Aseiita  for  all  AustraJiat  J.  G,  Barlow  k  Co.,  Mclbonrno.  Teloithono— H7 1 ,  KensinKton. 

MODELS. 

6  h.p.  Baby  4-c>linder        ^^^VV     |       |  ifl^H\\  COLONIAL 

12  h.p.  Lion  4-cylinder         ^^^l/\i_^^^fc^fijiBL..\/^"  MODELS  ; 

12-16  h.p.  4-cyUnder  ^^^^■■^■■l^f^"^^,  ^ith  special  high 

clearance. 
14-20  h.p.    and 


14-20  h.p.  4-cylinder 
17-25  h.p.  4-cylinder 

(Sporting  model) 
20-30  h.p.  4-cylinder 
35.45  h.p    4-cyUnder. 


20-23  h.p. 


SXERNOL 


What   it   is: 


"Stemol"  is  the  brand  name  of  the  lubricants  sold  by 
the  Stem  Sonneborn  Oil  Co.,  Ltd.  There  are  various 
grades  of  "Sternol,"  so  that  Motor  Cars  (ofaupowm). 
Motor  Cycles,  Motor  Boats,  and  Aeroplanes,  can  all 
be    suited    perfectly. 


What    it   docs: 


"Sternol"  always  gives  cool,  smooth-running  engines; 
maintains  regular  body  at  all  temperatures;  allows 
of  easy  starting  from  cold ;  goes  further  for  a  given 
mileage  than  any  other  bfand ;  reduces  wear  on 
moving  parts,   and  never    "gums"    or   deposits    carbon. 


STERNOL, 

(  The  Stern  Sonneborn  Oil  Co^  Ltd.), 

74,  Royal  London  Hou«e,  Finsbury 

Square,  London,  E.C* 
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Magician  machine  the  carcase  is  not  so  rigidly  fixed, 
but  it  is  hung  on  two  bearings  supported  by  a  sepa- 
rate bed-plate.  It 
is  held  in  its  nor- 
mal position  by  a 
spring,  against 

which     the     rotat-; 
ing     tendency      of  .; 
the  carcase  works.  '('J 
The   field   magnets 
;ind  the  two  main 
<  collecting    brushes 
are    fixed     to    the 
carcase,      in      the 
ordinary      manner, 
and  therefore 

move  with  it. 
But  the  third 
brush,  which 
ilraws  off  the  cur- 
rent for  the  exci- 
tation of  the  fields, 
is  attached  to  the 


The  automatic  cut-out  and  fixed  brush 

of  the  U.M.I.  Magician  dynamo  ;  the 

coil  spring  resists  the  rotation  of  the 

dynamo  body. 


fixed  bed-plate.  At  low  speed  the  dynamo  behaves  in 
the  same  way  as  the  ordinary  commercial  type,  but 
as  the  speed  is  increased  the  tendency  of  the  carcase 
to  rotate  gradually  overcomes  the  spring,  and  conse- 
quently the  carcase  adopts  a  fresh  position,  relative 
to  the  armature.  This  being  the  case,  the  field  excita- 
tion brush  supplies  less  current  than  formerly,  so  that 
when  the  increase  in  speed  takes  place,  the  density  of 
the  field  automatically  becomes  less,  and  therefore 
the  output  remains  constant.  This  action,  of  course, 
continues  almost  indefinitely,  as  the  carcase  has  good 
enough  range  of  movement  to  put  the  exciting  brush 
almost  into  the  neutral  position,  and  in  this  manner 
an  infinite  number  of  r.p.m.  is  provided  for.  There 
is,  therefore,  no  chance  of  over-running  the  device. 

The  minimum  cut-out  is  neatly  incorporated  in  the 
mechanisrri  above-mentioned.  One  terminal  is  carried 
on  the  dynamo  carcase,  and  the  other  on  the  fixed 
bedplate,  so  that  the  circuit  between  the  dynamo  and 
battery  is  not  closed  until  the  carcase  has  moved  for- 
ward to  a  certain  amount. 

Sold  by  United  Motor  Industries.  Ltd.,  46,  Poland 
Street,  London,  W. 

Peto  and  Radford. 
A  simple  shunt  wound  ironclad  type  of  dynamo  is 
used  in  the  P.  and  R.  electric  car  lighting  set,  and 
its  form  is  shown  in  the  illustration.  The  means 
adopted  to  regulate  the  current  comprises  a  mechani- 
cal device  which  automatically  prevents  the  armature- 
shaft  from  being  driven  at  a  speed  higher  than  a 
pre-determined  maximum.  This  consists  of  a  slipping 
clutch  mechanism  controlled  by  a  neatly  arranged  and 
totally  enclosed  centrifugal 
governor  which  operates  a 
pair  of  balanced  friction  sur- 
faces so  devised  that  under  no 
circumstances  is  there  any  end 
thrust  upon  the  armature 
spindle  bearings,  which  are, 
of  course,  of  the  ball  variety. 
The  minimum  cut-out  takes 
the  fomi  of  an  electro-mag- 
netic switch  working  on  the  differential  principle  and 
ensuring  a  connection  between  the  battery  and  the 
dynamo  immediately  the  output  of  the  latter  reaches 
a  pressure  in  excess  of  the  battery  charge.  A  special 
positive  clutch  is  also  made  so  that  during  daytime, 
when  the  dynamo  is  not  required  to  work,  it  can  be 
thrown   out   of  operation   altogether. 


P.  and  R.  dynamo. 


Electric  Car  Lighting  Systems. 

An  alternative  method  of  driving  the  P.  and  R. 
dynamo  is  by  means  of  a  friction  wheel  which  is  helil 
in  contact  with  the  engine  flywheel  by  a  spring.  This 
friction  wheel  being  suitably  bevelled,  it  is  caused  to 
have,  when  required,  an  axial  movement  produced 
by  a  centrifugal  governor;  it  is  therefore  taken  out 
of  contact  with  the  flywheel,  and,  as  a  consequence, 
a  constant  maximum  armature  speed  is  assured. 

The  P.  and  R.  switchboards  are  made  in  metal 
casings,  and  comprise  all  the  usual  fittings. 

Sold  by  Peto  and  Radford,  Ltd.,  100,  Hatton 
Garden,  f^ondon,  E.G. 

Polkey-Jarrott 

The  dynamo  used  with  this  set  is  also  of  the  type 
in  which  the  output  is  self-regulating,  and  this  is 
accomplished  by  subsidiary  brushes  in  conjunction 
with  shunt  windings  of  the  fields,  employing  the  prin- 
ciple of  flux  .listortion  when  with  increasing  speed 
the  armature  itself  becomes  magnetised.  An  interest- 
ing point  in  this  generator  is  the  automatic  cut-out 
which  controls  the  point  at  which  the  dynamo  is 
switched  into  connection 
with  the  battery.  This 
cut-out  works  upon  the 
mechanical  principle,  and 
is,  as  shown  in  the  ac- 
companying sketch,  very 
simple  in  construction.  It 
consists  of  a  small  centri- 
fugal governor,  mounted 
on  the  end  of  the  arma- 
ture-shaft opposite  to  that 
on  which  the  driving  Polkey-Jarrott  aatomatic  cul-aat. 
pulley  is  carried.       When 

a  certain  pre-determined  speed  is  attained  the  governor 
balls  fly  outwards  and  close  the  circuit  by  means  of 
two  spring  contact  pieces  which  are  carried  on  a  fibre 
disc.  After  making  contact  in  this  manner,  the  switch 
blades  are  held  firmer  and 
firmer  together,  so  that  there 
is  no  possible  chance  of  a  bad 
contact  existing  at  this  point. 
The  dynamo  itself  is  neatly 
enclosed,  the  brass  extension  of 
the  casing  serving  entirely  to 
cover  in  the  cut-out. 

The  switchboard,  of  which 
iin  illustration  is  given,  is  fur- 
nished with  a  deadbeat  ampere 
meter  showing  charge  and  dis- 
charge, below  which  are  four 
lumbler  switches  controlling  re- 
spectively the  charging  connec- 
tion, side  lamps,  head  lamps, 
and  tail  lamp. 
Sold  by  George  Polkey,  Ltd.,  Pitsford  Street, 
Birmingham. 

Rotax. 

The  Rotax-Leitner  dynamo  was  one  of  the  earliest 
placed  upon  the  market  for  car  lighting  use,  having 
an  automatic  means  for  the 
regulation  of  the  current. 
This  is  accomplished  quite 
automatically  by  means  of  a 
patented  arrangement  of 
bru.shes,  the  working  being 
briefly  as  follows : 

The  dynamo  is  of  the  ordi- 
nary two  pole  type  with  ball 
bearing  drum  wound  arma- 
ture.    In  addition  to  the  main  Rotax  dynamo. 


The  Polkey  swiichboard. 
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The  Rotax  switchboard. 


Electric  Car  Lighting  Systems. 

brushes  there  are  two  subsidiary  brushes  placed  at  an 
angle  of  about  60°  in  front  of  the  former.  These 
brushes  are  connected  to  simple  shunt  field  windings 
round  the  electro-magnets.  At  a  low  speed  of  arma- 
ture rotation  the  subsidiary  brushes  collect  current  in 
exactly  the  same  manner  as  the  main  brushes,  and 
conseijuently  increase  the  density  of  the  field.  In 
this  manner  a  fairly  large  output  is  available  at  com- 
paratively low  armature  .speeds. 
As  the  .speed  is  increased  the 
armatme  flux  begins  to  distort 
the  field  flux  in  the  direction  of 
the  rotation,  and  the  effect  of 
this  is  to  reduce  the  potential  <;f 
the  subsidiary  brushes,  so  that 
in  these  circumstances  the  mag- 
netic field  is  reduced  in  strength. 
'Jhe  effect,  however,  does  not 
end  here,  but  is  continued  witli 
increased  armature  speed  until 
the  current  flowing  through  the 
shunt  windings  is  nothing  at  all. 
Heyond  this  point  it  changes  its 
sign,  and  from  being  previously 
positive,  now  l)ecomes  negative, 
thus  at  very  high  armature  speed  the  shunt  wimling 
of  the  field  opposes  the  main  winding.  The  output 
therefore  remains  perfectly  constant.  The  Rotax 
dynamo,  which  is  a  very  neatly  arranged  machine,  is 
shown  in  the  illustration.  The  second  sketch  depicts 
the  switchboard  used  in  conjunction  therewith.  It 
has  two  meters  for  showing  volts  and  amperes  respec- 
tively, and  a  single  semi-rotary  switch  for  controlling 
all  the  lamps.  It  is  made  in  one  size  only — 150  watts 
at   12  volts. 

Sold  by  the  Rotax  Motor  Accessories  Co., 
Great  Eastern  Street,  London,  E.C. 
Rushmore. 
In  this  system  a  very  ingenious  method  of  regulating 
the  current  is  adopted.  The  dynamo,  a  sketch  of 
which  is  given  beneath,  is  of  the  simple  ironclad  bi- 
polar type,  in  which  all  parts  are  enclosed,  the  .arma- 
ture running  on  ball  bearings.  The  brushes  and  com- 
mutator run  without  sparking,  so  that  practically  no 
attention  beyond  a  little  occasional  lubrication  is  de- 
manded by  the  generator.  An  clectro-magneticallv 
operated  cut-out  serves 
to  sever  the  connection 
between  the  dynamo 
and  the  .storage  bat- 
teries when  the  output 
of  the  former  is  .in- 
sufficient to  charge  the 
latter.  In  addition  to 
the  ordinary  self-excit- 
ing field  magnet  wind- 
ings there  is  an  oppo- 
sition winding  which 
is  known  as  a  "  buck- 
ing   coil."      This    coil, 

the  efifect  of  which  is  to  weaken  the  field  excitation. 
is  connected  as  a  shunt  across  an  iron  wire  "  ballast  '' 
coil.  In  order  to  explain  the  reason  for  this  device 
being  employed  it  is  necessary  to  point  out  that  iron 
wire  possesses  the  peculiar  property  of  increasing 
greatly  in  electrical  resistance  at  a  certain  critical 
temperature  just  below  red  heat.  Helow  this  tem- 
perature the  resistance  is  practically  constant,  but 
above  it  the  resistance  increases  enormously  with 
every  degree  of  temperature  increase.  The  ballast 
coil  is  connected  between  the  dvnamo  and  the  batterv 
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Rushmore  dynamo. 


Rushmore  bnuh  gear. 


in  such  a  manner  that  the  current  generated  has  two 
paths  open  to  it,  to  pass  through  the  bucking  coil 
or  through  the  iron  wire  coil.  The  resistance  of 
the  latter  is  consideral)ly  less, 
when  it  is  cold  or  only  warm,  than 
that  of  the  bucking  coil,  and  it 
consequently  allows,  at  low  speeds, 
all  the  output  to  pass  to  the  bat- 
teries. As  the  armature  sjieed  is 
increased  the  output  tends  to  rise, 
and  in  carrying  the  enhanced 
'•urreiit  the  ballast  coil  becomes 
hotter  and  hotter  until  its  resist- 
ance is  greater  than  that  of  the 
Ijucking  roil.  The  current  is 
thn.s  partially  diverted  into  the 
latter,  with  the  result  that  the  field  excitation  is  de- 
creased and  the  output  drops  almost  exactly  as  much 
as  it  tends  to  rise,  provided  that  the  various  com- 
ponents be  suitably  projjortioned. 

It  will  thus  be  seen  that  in  the  Rushmore  dynamo 
the  voltage,  which  is  immediately  dependent  upon 
tiiat  of  the  battery,  has  no  tendency  whatever  to  rise. 
The  amperage  rises  steadily  until  the  ballast  coil 
becomes  red  hot,  and  then  remains  constant  no  matter 
how  much  armature  speed  is  increased.  The  smaller 
sketches  illustrate  the  Rushmore  brush  gear  and  the 
arrangement  of  the  ballast  coil,  which  is  wound  upon 
an  insulating  heat-proof  l)of)bin  and  is  carried  in  the 
switchboard.  The  latter  is  simplicity  itself,  and  com- 
prises an  exceedingly  desirable  feature,  nameiv.  that 
except  when  the  minimum  cut-out 
comes  into  operation  at  low  speeds 
the  dynamo  is  always  charging  the 
accumulators.  In  davlight,  or, 
rather,  until  the  head  lamps  are 
switched  on,  the  ballast  coil  is  out 
of  action,  and  consequently  the 
generator  runs  as  a  simple  differen- 
tial dynamo,  its  current  being  cut  down  by  the  counter 
field  excitation  to  about  3-4  amperes,  whidi  i)rovides 
a  steady  "  soaking  "  current  sutlicient  to  light  the  tail 
and  side  lamps  and  to  keep  the  battery  fully  charged 
when  these  are  not  in  use.  The  wiring  is  so  arranged 
that  the  act  of  switching  on  the  head  lights  also 
throws  the  ballast  coil  into  parallel  witli  the  bucking 
coil,  thus  automatically  increasing  the  dynamo  output 
whilst  the  head  lamps  are  in  operation. 

The  Rushmore  set  is  made  in  two  sizes,  viz.,  100 
watts  (15  amperes  at  6%  volts)  and  150  watts  (25 
amperes  at  6^  volts).  The  low  voltage  used  is  in 
this  case  specially  advantageous,  as  it  enal)les  the 
short  filaments  of  the  glow  lamps  to  be  closely 
i lunched  up  together,  and  as  the  Hght  consequently 
comes  from  what  is  approximately  a  [joint,  a  very  fine 
optical  effect  is  obtained. 

Sold  by  Ru.shmore  Lamps,  Ltd.,  46,  Brewer  Street, 
Piciadillv  Circus,  London,  W. 

Trier  and  Martin. 
A  most  ingciiious  principle,  which  results  not  only 
in  the  automatic  regulation  of  output  but  brings  along 
other  advantages  besides,  is  made  use  of  in  the  Trier 
and  Martin  system,  the  working  of  which  is  as  follows  : 
The  dynamo  is  of  the  plain  bi-polar  type  emjiloying  a 
ring  wound  armature.  Two  main  brushes  collect  the 
current  and  excite  the  electro-magnetic  fields  in  the 
ordinary  way,  but  in  addition  to  them  there  are  two 
subsidiary  brushes  situated  at  about  90°  from  the 
main  ones.  One  main  brush  is  connected  to  one 
suiisidiary  brush  via  a  resistance  coil,  the  current 
lietween  tlie  brushes  flowing  in  the  same  direction  as 


Rushmore   baXlasn 
coll. 
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the  direttion  of  rotation  of  the  armature.  The  effect 
of  this  current  when  the  <lynamo  is  running  normallv 
is  to  increase  the  magnetisation  of  the  fields.  As, 
however,  the  load  increases  an  armature  reaction  is 
set  up,  which,  so  to  speak,  tends  to  carry  the  magnetic 
flux  forward  with  the  armature.  This  reduces  the 
difference  of  potential 
between  the  main  and 
subsidiary  brushes, 

with  the  result  that 
the  magnetic  field  be- 
comes weakened.  Fur- 
ther displacement  of 
the  flux  beyond  a  cer- 
tain point  reduces  this 
potential  to  zero,  and 
finally  alters  its  sign, 
i.e.,  it  becomes  nega- 
tive instead  of  positive 

and  still  further  weakens  the  main  field.  As  this 
weakening  tendency  is  oppo.sed  to  the  effect  of  increased 
speed  of  armature  revolution,  the  current  remains 
constant.  A  great  advantage  of  this  system  is  that, 
by  suitably  designing  it.  the  subsidiary  brushes  can  be 
brought  to  a  state  of  idleness  during  normal  working, 
and  consequently  there  are  no  electrical  losses ;  at 
the  same  time,  certain  of  the  armature  coils  also 
remain  idle.  The  effect  of  this  is  that  for  a  given 
output  a  smaller  armature  can  be  used  than  would 
otherwise  be  the  case,  and  the  whole  dvnamo  I'an 
he   correspondingly   reduced. 


The  T.  and  M.  generator. 
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Electric  Car  Lighting  Systems. 

The  minimum  i-ut-out  uliich  is  emplo\ed  is  not 
only  effective  but  highly  ingenious.  A  small  flywheel 
carried  on  the  armature-shaft  runs  partially  submerged 
in  a  shallow  iiath  of  mercury.  As  the  speed  of  the 
armature  increases  the  wheel  tends  to  throw  the  mer- 
cury further  and  further  taiigentially  up  the  side  of 
the  bath,  until  it  eventually  touches  a  small  contact 
piece,  establishes  a  perfect  electrical  connection  and  so 
closes  the  circuit  between  the  battery  and  the  dynamo. 

A  sketch  of  the  generator  is  given,  and  shows  the 
platform  upon  which  it  is  carried  :  this  is  furnished 
with  a  very  simple  means  whereby  the  tension  of  the 
driving  belt  can  be  adjusted. 

A  characteristic  feature  of  the  neatly-designed 
switchboard  which  is  made  to  go  with  the  T.  and 
M.  set  is  that  the  operation  cf  the  various  switches 
which  control  tiic  head  lamps,  tail  lamp,  etc.,  hitro- 
duces  into  the  main  circuit  vari  jus  definite  resistances 
which  ensure  that  the  charge  from  the  dvnamo  is  at 
all  times  just  sufficiently  in  excess  of  the  consumption 
of  current  by  the  lamps.  The  accumulators  are  thus 
furnished  with  a  steady  "  soaking "  current  which 
keeps  them  in  the  best  possible  condition.  The 
switches  are  all  actuated  by  a  single  rotary  controller 
giving  a  series  of  positive  movements,  its  position  at 
any  time  being  indicated  by  a  number  visible  through 
a  small  circular  window. 

The  T.  and  M.  installation  is  made' in  two  sizes, 
viz.,  loo  watts  at  8  volts  and  150  watts  at  12  volts. 
-Sold  by  Trier  and  Martin,  Ltd.,  115,  Great  Portland 
Street.' London,  W.  W.G.A. 


A    Modern    Landaulet. 


Present  day  practice  of  making  open  bodies  ftush-sided  and  torpedo-shaped  has  spread  to  enclosed  cars.  The  above  illustration 
shows  how  this  effect  is  obtained  on  a  landaulet,  also  the  merging  of  the  bonnet  into  the  dashboard.  Note  also  the  gradual  slope 
of   the  top  at  either   end — this  is  a   feature   of   modern   covered-in   cars   and   one   that   undoubtedly  enhances    their    appearance. 

The  chassis  of  the  landaulet  illustrated  is  a  six-cylinder  Vulcan 
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Self  Starters. 

The    Principal    Systems    Described. 


THE  fitting  of  self-starting  de\'ices  to  cars  on  any 
scale  commenced  in  America  some  two  or  more 
years  ago;  the  last  Olympia  Show  was  the  first 
occasion  on  which  British  manufacturers  showed  them 
in  any  numbers,  although  one  or  two  cars  on  the  British 
market — such  as  the  S.C.A.T. — have  been  turned  out 
with  self-starters  for  several  years.  At  present  an 
increasingly  large  number  of  cars  on  the  American 
market  include  self-starting  arrangements  as  standard 
fittings.  The  reasons  for  their  cult  by  American 
manufacturers  are  not  far  to  seek.  The  big  high- 
powered  unrefined  engines,  together  with  the  severe 
winters,  make  mechanical  self-starters  in  America 
almost  a  necessity,  whereas  in  England  they  are,  with 
i^ertain  exceptions,  luxuries.  For  the  use  of  medical 
men  and  others  constantly  stopping  and  starting  a  self- 
starting  device  is  a  great  asset  even  on  low-powered 
four-cylinder  cars,  and  also  for  ladies  driving  without 
a  chauffeur  the  same  applies. 

Acetylene.     (DelL) 
This  form  of  automatic  starter  is  a  development  of 
"starting  on  the  switch."     There   are  four  separate 
pumps,  one  for  each  cylinder,  all  adapted,  when  the 

FOUR 
BARRELLED  PUMP 


g        P        P 


Fig.  1. — Diagram  of  engine  with  acetylene  self-starter. 
pump  handle  is  pulled  out,  to  fill  with  acetylene  simul- 
taneously. On  pushing  in  the  pump  handle  this 
acetylene  is  pumped  into  all  four  cylinders.  In  two 
cylinders  both  engine  valves  are  closed,  whilst  there 
are  always  two  in  which  the  opposite  is  the  case, 
having  in  the  one  case  an  inlet,  and  in  the  other  case 
an  exhaust  valve 
open.  Hence  in 
two  cylinders  the 
acetylene  is 
under  pressure, 
whilst  in  the  one 
case  it  fills  the 
cylinder  and  in- 
let pipe,  in  the 
other  scavenges 
the  cylinder  and 
exhaust  pif)e. 
On  switching  on 
the  accumulator 
current,      explo- 


sions take  place  in  three  cylinders  in  succession,  by 
which  time  the  carburetter  operates  in  the  ordinary 
way. 

This  type  of  self-starter  is  not  fitted  at  the  time  of 
writing  to  any  British  car,  although  one  or  two  of  the 
American  cars  represented  in  England  are  so 
provided. 

Pneuo-mechanical.  (Enfield.) 

The  Enfield  is  an  air  starter  in  which  the  dead  centre 
difficulty  has  been  overcome. 

In  this  device  there  is  a  small  compressor  driven 
from  the  crankshaft  at  the  forward  end  of  the  engine, 
and  this  charges  a  tank  to  a  pressure  of  about  150  lbs. 
per  square  inch,  this  being  the  maximum  possible 
under  any  circumstances,  as  the  clearance  at  the  end 
of  the  air-cooled  pump  cylinder  limits  the  range  over 
which  air  can  be  pumped. 

Instead,  however,  of  leading  the  air  from  the  storage 
tank  to  the  main  engine  cylinders  through  a  distributer 
and  a  special  valve  gear,  the  engine  is  revolved  through 
the  medium  of  a  toothed  wheel  mounted  on  a  stout 
free-wheel  on  the  shaft  which  joins  the  clutch  to  the 
gear  box.  Mounted  across  the  frame,  of  which  it 
practically  forms  a  part,  is  the  apparatus  shown  in  the 
diagram  below.  Here  A  is  a  cylinder  containing 
a  long  piston  B,  on  the  trunk  of  which  a  rack  is 
cut.  If  now  air  be  admitted  to  the  space  C  the 
piston  will  be  driven  to  the  left,  the  rack  will  cause 
the  gear  pinions  to  revolve,  and  this  in  turn  will  spin 
the  engine,  the  free-wheel  allowing  the  crankshaft 
to  run  on  directly  the  first  explosion  takes  place. 
Actually  the  piston  normally  is  further  to  the  right  than 
shown,  so  that  the  end  of  the  rack  clears  the  pinion, 
and  then,  of  course,  even  the  free-wheel  is  not  in 
use,    the    pinion    merely    revolving    loosely.  The 

first  operation  is  to  depress  a  small  pedal  which  sets 
the  admission  valve  D,  and  then  a  tap  on  the  dash- 
board is  turned  admitting  air  at  E.  The  piston  now 
travels  down  its  stroke,  and,  near  the  end,  the  striker 
F  touches  a  collar  on  the  valve  rod  G,  so  moving  the 
valve,  allowing  the  used  air  to  escape,  and  admitting; 
more  air  through  the  pipe  H  to  the  inside  J  of  the- 
main  piston.  As  the  pipe  H  ends  in  a  kind  of  piston 
this  action  causes  the  main  piston  to  be  blown  back 
into  place  ready  for  the  next  start. 
.  Naturally  the  capacity  of  the  storage  tank  is  suffi- 
cient to  enable  many  starts  to  be  made  on  one  charge 
of  air,  although,  in  an  ordinary  way,  one  operation 
is  enough.  The  pressure  of  the  air  is  great  enough  to 
spin    the    engine    sharply,    and    if    a    backfire    should 


Fig.  2. — Sectional  view  of  the  Enfield  starting  apparatus. 


A.  Cylinder. 

B.  Piston. 

C.  Air  space. 


D.  Admission  valve. 

E.  Air  inlet  port. 

F.  Striker  in  valve  rod 


G.  V:ilve  rod. 

R   Air  pipe  to  return  side  of  piston. 

J.  'Airspaceon  return  sideof  piston. 
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Fig.  3. — Diagram  showing  the  arrangement  of  the  Enfield  self-starter. 
W.  starting  vaive  on  dashlxjard.  X.  Starter.  Y.  Air  reservoir.  Z.  Air  compressor. 


Iiappen  the  only  effect  would  be  to  drive  the  starter 
|)iston  back  against  its  air  cushion  and  no  harm  would 
lie  done. 

Air  Engine.  (Sunbeam.) 

Referring  to  fig.  5,  it  will  be  seen  that  an  air  com- 
pressor M  is  fitted  with  the  lid  of  the  gear  box  L  as 
a  base,  the  gear  wheel  on  the  air  compressor  shaft 
engaging  with  one  of  the  gear  wheels  of  the  gear  box. 
The  air  compressor  is  not  always  in  action,  but  its 
pinion  is  moved  into  mesh  by  the  operation  of  the  rod 
R.  An  air  tank  is,  of  course,  provided  for  the  storage 
of  the  compressed  air. 

Referring  to  fig.  4,  the  valve  side  of  the  air  engine 
is  seen  on  the  near  side  of  the  main  engine,  and 
consists  of  three  cylinders  B,  six  poppet  valves  C  and 
1),  operated  by  the  usual  form  of  camshaft,  the  ex- 
haust air  being  delivered  direct  into  the  bonnet  space. 

It  will  be  seen  that  a  screw  valve  F  is  provided, 
and  also  a  pressure  gauge   G,   the  operation  of  this 


Pii-  4. — The  air  engine  of  the  Sunbeam  engine  starting  system. 
This  air  engine  is,  as  shown,  secured  to  the  near  side  of  the 
main  engine  crank  chamber,  and  by  moving  the  pinion  J  into 
engagement  with  the  teeth  K  on  the  flywheel  Vie  air  engine  and 
the  main  engine  are  coupled  up. 


A.  Crank  chamber  of  air  engine, 

B.  Rear  cylinder  of  air  engine. 

C.  Inlet  valves. 

D   Exhaust  valves. 
R.  Air  inlet  pipe. 


F.  .Air  valve. 

G.  Gauge. 

H.  Driving  roller  chain. 

1.   Sliding  pinion. 

K.  Gear  teeth  on  flvwhecl. 


screw  valve  from  the  driver's  seat  admitting  air  to  the 
cylinders  of  the  air  engine  by  way  of  the  air  inlet  pipe 
E.  The  power  from  the  air  engine  is  transmitted  to 
the  flywheel  of  the  main  engine  through  a  roller  chain 
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Fig.  5. — The  air  compressor  of  the  Sunbeam  engine  starting 

equipment.     The  crank  case  of  the  compressor  is  formed  in 

one  with  the  lid  of  the  gear  box. 

L.  Lid  of  gear  box.  R.  Rod  engaging  driving  pioioa  of 

M.  Crank  chamber  of  air  compressor.  air  compressor 

N.  Cylinder  of  air  compressor.  S.  .\ir  pipe  leading  to  reservoir. 

O.  Automatic  air  inlet  valve.  T.  Brak    drum  on  front  end  of  pro 

P.  Air  exit  valve.  peller-shaft. 

H  and  sliding  pinion  J.  To  start  the  engine,  there- 
fore, the  sliding  pinion  J  is  moved  into  mesh  with 
teeth  K  cut  on  the  outer  periphery  of  the  flywheel. 
The  air  valve  on  the  dashboard  is  then  opened  and 
air  is  admitted  to  the  air  engine,  which,  capable  of 
developing  7  h.p.,  then  easily  rotates  the  main  engine 
at  quite  a  high  speed.  It  must  be  distinctly  borne  in 
mind  that  the  compressed  air  is  not  admitted  to  the 
cylinflers  of  the  main  engine,  which  works  entirely 
under  normal  conditions  when  rotated  by  the  air 
engine,  in  the  same  way  as  if  it  were  rotated  by  hand, 
except  that  it  is  turned  at  a  very  much  higher  speed. 
It  will  be  realised  that  there  is  no  necessity  for  valves 
in  the  cylinder  heads  nor  for  a  distributing  valve,  such 
as  are  required  with  the  usual  tyjie  of  atmospheric 
starter.  When  the  car  is  running  under  normal  con- 
ditions none  of  the  air  starting  parts  are  in  motion, 
both  air  compressor  and  air  engine  being  then  dis- 
engaged from  their  drive. 

It  should  be  added  that  the  Sunh>eam  Company  are 
only  fitting  this  device  to  their  25-^^0  h.p.  six-cylinder 
model. 
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Self -starters. 

Compressed  Air  with  Distributer.    (Wolseley.) 

A  distinctive  feature  of  the  Wolseley  self-starter 
and  automatic  tyre  inflator  is  that  it  has  been  designed 
to  fit  the  24-30  h.p.  six-cylinder  Wolseley  chassis,  and 
is  an  integral  part  of  it.  It  is  the  result  of  over  a 
year's  patient  experimental  work,  and  can  be  relieil 
upon  as  a  thoroughly  tried  and  proved  addition  to  the 
chassis. 

It  consists  of  five  essential  parts :  an  air  com- 
pressor, an  air  reservoir,  a  distributer,  a  main  valve 
and  junction  box,  and  the  necessary  control  on  the 
dashboard.  Tlie  air  compressor  is  a  neat  two-cylinder 
pump  bolted  on  to  the  gear  box  and  equal  to  giving  a 
pressure  of  300  lbs.  in  the  reservoir,  which  takes  the 
form  of  a  steel  bottle,  or  cylinder,  hung  from  the 
frame  on  the  oppf)site  side  to  the  silencer,  and  is  of 
about  the  same  size,  though  placed  somewhat  further 
back.  The  compressor  has  automatic  inlet  and  exit 
poppet  valves,  and  is  driven  through  a  jaw  clutch  by  an 


I'wo  levers  on  the  dashboard  give  all  the  necessary 
control  ;  one  throws  the  air  pump  in  or  out  of  action, 
while  the  other  starts  the  engine  by  admitting  air  to 
the  distributer,  and  also  throws  the  tappet  levers  of  the 
distributer  cams  into  position  between  the  cams  ajid 
valve  stems.  Having  once  pumped  up  pressure  in  the 
reser\oir  all  one  has  to  do  to  start  the  engine  is  to 
open  the  throttle,  switch  on,  and  then  move  the  start- 
ing  lever. 

When  not  actually  starting  the  engine  the  tappet 
levers  are  moved  clear  of  the  starting  valve  stems, 
and  are  also  held  clear  of  the  starting  cams  by  the 
single  motion  of  "turning  off"  the  starting  tap. 
To  inflate  a  tyre  a  separate  tap  is  provided  close  to 
the  main  junction  box  and  projecting  from  the  side 
of  the  chassis  on  the  left.  After  screwing  on  the 
flexible  pipe  to  the  air  valve  and  to  the  tyre  valve,  all 
one  has  to  do  is  to  open  the  tap  gently  and  the  tyre 
is  (luickly  inflated  to  the  required  pressure.      By  the 
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COMPRESSED  AIR 
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DRIVEN  OFF 
CAMSHAFT 
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COMPRESSED  AIR  PIPE 
TO  DISTRIBUTER 
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STOP 
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Fig.  6 The  general  arrangemetd  of  the  Wolseley  compressed  air  starling  system  shown  diagrammatically. 


enclosed  silent  chain  off  the  forward  end  of  the  gear- 
box layshaft,  while  its  lubrication  is  entirely  automatic, 
being  provided  from  the  gear  box  oil.  A  great  point 
about  the  device  is  that  it  is  so  arranged  that  when  the 
compressor  is  out  of  action  there  is  no  extra  mnning 
part,  as  the  dog  clutch  is  on  the  driving  pulley  of  the 
chain,  so  that  when  the  pump  is  thrown  out  of  action 
there  is  no  additiorud  friction  or  needless  wear.  We 
are  told  that  approximately  ten  miles  is  sufficient  to 
charge  the  air  reservoir  fully,  and  that  when  fully 
charged  it  contains  sufficient  air  to  start  the  engine 
about  thirty  times.  The  air  distributer,  enabling  the 
air  to  be  served  to  the  four  cylinders  in  proper 
sequence,  is  placed  in  front  of  the  engine  and  driven 
by  the  camshaft.  The  distributer,  like  the  air  pump 
itself,  is  so  arranged  that  when  not  actually  starting 
the  engine  no  parts  are  in  motion.  Steel  pipes  lead 
from  the  distributer  to  each  cylinder  of  the  engine,  air 
entering  through  the  centre  of  the  exhaust  valve  cap. 
Small  automatic  check  valves  are  provided  in  each 
valve  cap  junction,  so  that  there  is  no  leakage  of  pres- 
sure backward  into  the  distributer  either  when  starting 
the  engine  or  when  it  is  working  in  the  ordinary  way. 


side  of  the  tyre  inflating  valve  is  the  main  or  master  air 
tap  which  is  shut  when  the  car  is  out  of  use,  so  that 
there  is  no  possibility  of  the  compressed  air  stored  in 
the  reservoir  leaking  away.  The  joints  of  all  the  pipes 
for  the  air  service  are  of  a  special  sort  which  Messrs. 
Vickers  have  used  for  submarine  work  and  for  far 
liigher  pressures  tlian  occur  in  the  Wolseley  self- 
starting  system. 

Mechanical  Spring  Actuated.  (Ever-ready.) 
In  outward  appearance  the  Ever-ready  engine  starter 
resembles  nothing  more  than  a  reversed  conical  head 
light  placed  at  the  position  of  the  starting  handle, 
where  it  is  attached  to  the  member  of  the  frame  which 
passes  beneath  the  radiator.  Described  in  general 
terms,  the  Ever-ready  starter  consists  of  two  powerful 
flat  coiled  springs  E  attached  to  a  central  shaft  at  one 
end  and  anchored  to  the  casing  A  at  the  other.  The 
shaft  to  which  the  inner  ends  of  the  springs  are 
attached  connects  to  the  crankshaft  by  an  inter- 
mediate shaft  C,  with  a  universal  joint  at  each  end. 
When  the  engine  is  originally  started  the  springs  are 
wound  up  by  the  motor  for  twenty-six  revolutions,  at 
wliich  point  the  winding  mechanism  automatically  dis- 
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engages  itself,  leaving  the  springs  in  a  coiled  state 
or  wound  up  ready  to  start  the  engine.  The  springs 
are  retained  in  the  coiled  position  by  a  brake  band  F, 
which,  when  it  is  required  to  start  the  engine,  is 
released  through  a  release  lever  D  by  the  depression 
of  a  plunger  pedal  projecting  through  the  footboard 
in  a  convenient  position.  The  springs  when  so  released 
uncoil  in  such  wise  that  the  apparatus  will,  it  is 
claimed,  rotate  the  engine  for  eight  revolutions  at  a 
speed  of  300  r.p.m.  So  soon  as  the  engine  starts  the 
pedal  is  released 
and  the  springs 
are  promptly  re- 
wound for  the 
next  start  when- 
ever it  may  be 
required. 

.  It  is  claimed 
that  the  Ever- 
ready  self-starter 
will  start  on  the 
magneto  any  en- 
gine that  can  be 
started  by  hand 
on  accumulator 
ignition.     Should 


Fi%.  7 The  Ever-ready  mechanical 

self-starter. 


A.  Casing.  D,  Spring;  releasfi  lever 

B.  Reduction  gear.  E.  Flat  coil  springs. 
Starting  not  result      C.  Coupling  with  crank        F.  Bialce  band. 

from        defective  "'^"• 

ignition  or  fuel  feed,  the  starter  can  be  wound  up 
by  hand  by  means  of  a  handle  supplied  for  the  pur- 
pose, or  by  slipping  a  sleeve  over  the  handle,  also 
supplied  for  the  purpose,  the  engine  can  be  turned 
over  in  the  usual  way.  In  order  to  render  the  re- 
winding of  the  springs  an  absolutely  easy  job,  these 
springs  are  recoiled  by  means  of  a  train  of  reducing 
gears  B. 

Electric.     (Lanchester.) 

The  electric  self-starter  adopted  by  the  Lanchester 
Co.   is  the  Delco   system,    which,    it  is  claimed,    will 
run  the  engine  for  fifteen  minutes  or  more,  if  neces- 
sary.    It  will  start  the  engine  in  any  position,  whether 
the    cranks    be    on 
dead  centre  or  not, 
and      also      forms 
the  principal  com- 
ponent of  an  elec- 
tric lighting  instal- 
lation. 

The  equipment 
consists  of  a  dyna- 
motor,  a  set  of 
accumulators,  a 
control  switch  and 
meter,  a  starting 
lever,  and  a  train 
of  reduction  gears 
between  the  dyna- 
motor  or  generator 
and  the  engine  fly- 
wheel. The  dyna- 
motor  is  mounted 
on  a  bracket  on 
the  brake  casing, 
and  is  driven  off 
the  transmission- 
shaft  by  means  of 
a  silent  chain 
totally  enclosed  in 
a  chain  rase  and 
lubricated  auto- 
mstically. 


Self-starters. 

The  small  pinion  on  the  front  end  of  the  driving- 
shaft  engages  with  teeth  cut  on  the  periphery  of  the 
flywheel  when  it  is  desired  to  start  the  engine. 

A  lever  is  arranged  immediately  to  the  left  of  the 
driver's  seat  which  controls  simultaneously  the  gear 
train,  which  is  of  the  sliding  type,  and  the  control 
switch  which  connects  the  accumulators  in  series  to 
the  dynamotor.  After  switching  on  the  ordinary  mag- 
neto ignition,  turning  on  the  petrol,  and  opening  the 
throttle  slightly,  a  start  is  effected  by  holding  the 
starting  lever  forward  until  the  engine  commences  to 
run,  when  the  pressure  should  be  released.  A  spring 
is  provided  which  at  once  returns  the  lever  and  dis- 
engages the  starting  gears,  and  also  returns  the  switch 
to  its  normal  position  in  which  the  accumulators  are 
coupled  in  parallel  for  charging  and  lighting.  Having 
effected  a  start,  the  car  when  in  motion  drives  the 
electric  motor,  which  then  functions  as  a  generator, 
charging  the  accumulators. 

The  dynamotor  or  generator  is  designed  to  supply 
the  electric  current  to  the  system  at  a  pressure  of 
eight  volts,  or  slightly  in  excess  of  this  pressure,  in 
order  to  charge  the  accumulators.  The  accumulators 
are  designed  to  store  up  electric  current  and  give  it 
off  again  at  a  pressure  of  eight  volts. 

The  generator  is  so  constituted  as  to  supply  about 
ten  amperes  to  the  battery  or  main  line,  when  running 
at  750  revolutions  per  minute  (about  twenty-one  miles 
jjer  hour  with  normal  gear),  but  at  low  speeds  the 
electrical  pressure  or  voltage  is  not  equal  to  that  of 
the  accumulators,  so  a  device  called  the  cut-out  relay 
is  provided  to  prevent  the  backward  flow  or  discharge 
of  current. 

The  relay  is  designed  to  clo.se  the  main  line  circuit 
when  the  voltage  of  the  generator  is  equal  to  that  of 
the  battery,  and  to  open  the  circuit  when  the  gene- 
rator slows  down  and  the  voltage  drops  below  that  of 
ih'e  battery. 

The  generator  being  direct  driven  from  the  trans- 
mission-shaft is,  of  course,  driven  at  varying  speeds, 
and   therefore  the  amount   of  current  supplied  varies 
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fig.  s. — Two  views  of  a  Lanchester  car,  showing  the  disposition  of  the  componenis  of  the  electric  itarlittg 

and  lighting  equipment. 
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accordingly,  and  a  means  must  be  provided  to  regulate 
this  when  the  accumulators  Ijecome  fully  charged. 
For  instance,  the  machine  may  be  operated  during 
the  day  when  no  current  is  required  for  lighting,  and 
the  only  demand  on  the  system  is  the  current  neces- 
sary for  the  occasional  engine  starting.  Driven  at 
normal  speeds,  the  current  generated  will  be  in  excess 
of  the  amount  consumed,  and  the  surplus  will  be 
passed  into  the  accumulators  until  they  are  fully 
charged,  when  the  generator  is  caused  to  reduce  its 
output   to  the   necessary   extent. 

The  device  which  regulates  the  amount  of  current 
put  into  the  accumulators  is  an  ampere  hour  meter. 
which  is  introduced  in  the  main  circuit  of  the  gene- 
rator and   measures   the   amount 
of   current    put   into    and    taken 
out  of  the  accumulators.     This 
meter  is   arranged   to   admit   to 
the  accumulators  an  amount   of 
current  slightly  in  excess  of  their 
actual  capacity,  and  then  to  stop 
the  operation  of  the  generator  or 
reduce  its  charging  rate,  accord- 
ing   to    the    demand    upon    the 
system. 

Current  flowing  into  the  accu- 
mulators causes  a  pointer  to 
approach  a  position  at  which, 
when  the  accumulators  are  fully 
charged,  it  will  cause  resistance 
to  be  added  to  the  generator 
circuit  and  finally  cut  it  out  en- 
tirely, while  current  used  from  earth 
the  accumulators  causes  the 
pointer  to  recede  from  this  posi- 
tion a  distance  in  proportion  to 
the  amount  of  current  used. 

It  will  be  readily  seen,  there- 
fore, that  the  position  of  the 
pointer  is  a  direct  indication  of 

the  condition  of  the  charge  in  the  accumulators,  or  in 
other  words  is  a  measure  of  the  number  of  ampere 
hours  stored  in  the  accumulators. 

If  current  be  taken  from  the  accumulators  when  the 
generator  is  idle,  the  meter  will  indicate  the  amount 
of  current  consumed,  and  will  not  cut  off  the  charging 
current  when  the  generator  comes  into  action  again 
until  an  amount  of  current  equal  to  that  which  ha.s 
been  taken  out  has  been  put  back  again. 

In  the  case  of  night  driving,  the  demand  on  this 
system  is  much  greater,  since  the  current  is  taken  for 
lighting.  Under  these  conditioxis  it  depends  altogether 
upon  the  speed  at  which  the  car  is  being  driven 
whether  the  accumulators  are  being  charged  by  the 
generator  or  discharged  by  the  lighting  of  the  lamps. 


Combined  Electric  Starter,  Lighting  &  Ignition.  (Cadillac) 

In  fig.  9  is  shown  in  diagram  the  Cadillac  system — 
one  of  the  most  successful  types  of  electric  starter 
and  one  that  is  combined  with  the  ignition  system  and 
also  supplies  illumination  for  the  lamps. 

The  dynamo-motor  normally  runs  at  engine  speed 
supplying  current  to  a  six  volt  battery  thVough  an 
automatic  cut-in  and  cut-out.  When  the  engine  speed 
drops  below  300  r.p.m.  the  battery  is  cut  out  from 
the  dynamo,  preventing  its  discharge.  The  ignition 
system  is  now  supplied  bv  the  battery,  which  delivers 
current  to  the  coil  and  high-tension  distributer,  which 
latter  is  automatically  advanced  and  retarded. 

When  the  engine  speed  rises  above  300  r.p.m.  the 
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The  Cadillac  combined  electric  starting,  ligtUing,  and  ignition  system. 

automatic  cut-in  operates,  the  battery  is  charged,  and 
the  dynamo  supplies  current  to  the  coil  and  high- 
tension   distributer. 

There  is  employed  a  junction  box  containing  a  main 
fuse  which  acts  as  a  safeguard  for  the  whole  system, 
for  self-starting,  lighting,  and  ignition.  The  solenoid 
provides  a  simple  means  for  engaging  the  self-starter 
gears.  The  clutch  pedal  is  depressed  and  the  starting 
switch  closed,  which  energises  the  solenoid,  drawing 
the  dynamo  gear  into  mesh  with  the  flywheel.  The 
dynamo,  which  is  normally  driven  through  a  free-wheel 
clutch  from  the  engine,  rotates  the  flywheel  through 
a  gear  reduction  of  20  to  i.  Normal  depression  of 
the  clutch  pedal  only  takes  the  clutch  out  in  conse- 
quence of  the  starting  switch  being  opened. 


An  "all  weather  "  body  bnilt  by  Salmons  of  Newport  Pagnell,  the  feature  of  which  is  that  it  may  be  used  either  as  a  totally  enclosed  car  or 
quite  open,  or  simply  with  the  side  windows  down  and  the  hood  up.  In  the  right  hand  illustration  the  side  pillars  remain  up  but  the 
windows  themselves  are  down.     The  left  hand  illustration  shows  how  neatly  the  hood  folds  back  and  the  windows  and  pillars  out  of  sight. 
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Auxiliary  Suspension. 

Advantages  of  Supplementary  Springs.    A  Review  of  the  Principal  Modem  Devices. 


IT  is  rather  unfortunate  that,  up  to  the  present  time, 
the  name  shock  absorber  has  been  made  to  apply 
in  the  main  to  two  entirely  different  and  distinct 
types  of  mechanism.  This  naturally  leads  to  some 
little  confusion,  which,  however,  should  be  needless. 
First  of  all,  we  have  the  so-called  "  shock  ab.sorber," 
which  consists  of  a  brake  arranged  between  the  axle 
and  the  sprung  part  of  the  car  in  order  to  provide  addi- 
tional friction  for  the  expansion  of  the  leaves,  and 
secondly  there  is  the  "  shock  ab.sorber  "  which  takes 
the  form  of  an  elastic  spring  shackle  and  leaves  the 
main  spring  entirely  unaffected  so  long  as  its  own 
working  is  concerned.  While  it  is  technically  true  that 
both  devices  do  absorb  shocks,  these  shocks  are  of 
different  kinds,  for,  while  the  function  of  the  first  is 
to  make  the  road  springs  more  "  dead  "  in  action  by 
introducing  friction  which  accelerates  the  damping  out 
of  vertical  oscillations  of  the  car,  that  of  the  second  is 
to  make  the  springs  more  lively,  or,  in  other  words, 
to  provide  a  secondary  suspension  of  the  car  with  a 
view  to  insulating  it  from  those  smaller  shocks  which 
the  laminated  spring  is,  of  itself,  unfitted  to  sustain. 

One  of  the  most  essential  differences  between  the 
two  is  that,  whereas  the  first  is  particularly  adapted 
for  high  speed  work,  the  second  is  more  especially 
intended  to  promote  comfort  at  moderate  speeds, 
although  at  least  one  of  this  (the  ela.stic  shackle)  typ& 
has  been  used  with  advantage  on  racing  cars  at  Brook- 
lands.  This  article  is  not  concerned  with  devices  for 
producing  additional  friction,  it  being  a  review  of  the 
principal  types  of  actual  supplementary  suspension  now 
upon  the  market. 

The  Function  of  the  Leaf  Spring. 

The  raison  d'etre  of  the  type  of  "  shock  absorber  " 
under  review  is  the  shortcomings  of  the  laminated  leaf 
spring,  which  is  a  device  in  which  the  natural  resilience 
of  the  spring  plates  is  retarded  or  loaded  by  means  of 
the  friction  between  the  leaves  when  in  the  movement 
of  the  whole  they  individually  slide  over  one  another. 
It  is,  therefore,  essentially  capable  of  insulating  the 
vehicle  from  heavy  shocks.  The  value  of  such  shocks 
depends,  firstly,  on  the  speed  at  which  the  vehicle  is 
travelling,  and,  secondly,  upon  the  height  of  the  bumps 
or  the  depth  of  the  depressions  which  the  wheels 
encounter.  If,  as  in  the  case  of  a  racing  car,  the  speed 
be  high,  then  actually  small  road  inequalities  will 
impart  large  shocks,  and  to  insulate  these  from  the 
car  short  and  strong  springs  will  be  required  in  order 
to  provide  sufficient  rapidity  of  action.  Such  springs, 
however,  are  unsuitable  for  moderate  speeds,  for  the 
reason  that  they  are  almost  incapable  of  absorbing  the 
minor  shocks  due  to  the  smaller  surface  inetjualities  of 
the  road. 

Progress  towards  increased  comfort  has  demanded 
that  the  effect  of  such  small  shocks  siiall  be  as  far  as 
possible  neutralised,  and  the  tendency  of  the  designer 
has  therefore  been  to  install  springs  sufficiently  long 
and  flexible  to  achieve  this  end.  Chassis  dimensions, 
and  the  fact  that  such  long  and  flexible  leaf  springs  are 
unsuitable  for  high  speeds,  impose,  however,  a  limit 
beyond  which  it  is  inexpedient  to  go  with  this  type  of 
spring,  for  it  will  be  seen  that  to  achieve  comfort  under 
all  conditions  the  laminated  spring,  if  used  alone, 
would  need  to  be  here  strong  and  there  weak,  because 
if  it  were  flexbile  enough  to  accommodate  the  small 


vibrations  then  it  would  be  insuflSciently  strong  to  with- 
stand heavy  shocks. 

It  is  for  this  reason  that  the  elastic  spring  .shackle 
has  been  introduced,  and  also  that  it  has  so  rapidly 
sprung  into  great  popularity.  By  this  means,  the 
laminated  road  spring  has  its  sphere  of  action  limited 
to  the  heavier  shocks,  and  for  this  purpose  it  is  allowed 
to  retain  its  f  rictional  qualities.  For  the  smaller  shocks 
the  main  spring  becomes,  for  all  practical  purposes,  an 
inflexible  lever,  the  movements  of  which  are  supported 
by  a  resilient  spring  capable  of  supplying  a  rapH 
reaction. 

Spring  Periodicity. 

The  great  advantage  of  the  supplementary  spring  is, 
therefore,  increase  of  comfort  under  all  conditions, 
always  provided  that  its  vibrations  do  not  harmonise 
with  those  of  the  main  spring.  This  proviso  is  a 
matter  of  considerable  importance,  for,  if  the  two 
springs  be,  as  it  were,  "  in  tune,"  their  actions,  instead 
of  being  always  in  opposition,  will  periodically  come 
into  coalition,  and  the  result  will  be  that  the  shocks 
felt  by  the  car  would  be  occasionally  increased  rather 
than  diminished  by  supplementary  suspension.  The 
same  defect  is  by  no  means  absent  in  a  single  spring 
system,  and  becomes  apparent  when  the  periodicity  of 
road  inequalities  is  either  the  same  or  a  multiple  of  the 
periodicity  of  the  spring  vibration. 

Regular  road  inequalities  at  equal  intervals  are  not 
met  with  in  this  country,  at  any  rate  to  any  marked 
extent.  However,  in  certain  parts  of  the  Continent 
small  caniveaux  are  found  to  occur  with  sufficient 
regularity  to  provide  the  necessary  harmonic  conditions 
if  the  car  be  run  at  the  proper  speed.  In  one  of  his 
numerous  record  runs  (we  believe  it  was  in  a  rush  from 
Monte  Carlo  to  London)  the  late  Hon.  C.  S.  Rolls 
encountered  a  long  stretch  of  road  crossed  by  regularly 
spaced  depressions  which  unfortunately  coincided  at 
his  maximum  speed  with  the  periodicity  of  his  car's 
springs.  Had  he  continued  at  this  critical  speed  the 
probability  is  that  the  car  would  have  been  literally 
smashed  up.  As  it  was  the  rear  passengers  had,  we 
are  told,  some  little  difficulty  in  retaining  their  seats, 
even  though  the  speed  of  the  car  was  alternately 
retarded  and  accelerated  in  order  to  avoid  the  periodic 
reaction  of  the  springing.  The  analogous  difficulty, 
even  though  it  does  exist  with  supplementary  .suspen- 
sion, \?  in  most  cases  easily  overcome,  as  the  additional 
springs  are  nearly  always,  as  will  be  seen  from  the 
examples  described  and  illustrated  hereafter,  capable 
of  adjustment  as  to  their  loading.  Hence  their  "  tune," 
as  it  were,  can  he  altered  to  suit  that  of  the  laminated 
spring,  which  is.  of  course,  a  fixed  quantity. 

One  important  point  should  be  noticed,  namely, 
that  with  elastic  .shackles  the  possible  vertical  move- 
ment of  the  car  is  considerably  increased,  and  hence  in 
fitting  them  care  should  be  taken  to  ascertain  that  there 
is  sufficient  clearance  between  the  body  and  the  back 
axle  and  between  the  tyres  and  the  mudguards  to  allow 
for  the  maximum  possible  movement. 

Amongst  the  points  that  are  worthy  of  consideration 
as  applied  to  supplementary  suspension  devices  are  the 
following  :  First,  it  is  highly  desirable  that,  in  view  of 
the  large  range  of  movements  which  the  working  parts 
have  to  undergo,  an  adequate  system  of  lubrication 
should  he  installed.     This  is  especially  necessary  when 
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one  considers  the  liability  for  wet  and  grit  to  get  to  the 
moving  parts  when  the  car  is  being  washed.  In  some 
of  the  devices  no  means  are  taken  completely  to  enclose 
die  mechanism,  even  when  there  are  several  sliding 
parts.  In  our  opinion  this  is  bad,  both  on  the  score 
of  appearance  and  of  wear.  Every  means  compatible 
with  the  production  of  an  instrument  at  a  modejate 
price  should  be  taken  to  ensure  that  mud  and  dirt 
cannot  have  access  to  the  working  parts  of  a  device 
which  is  to  be  applied  in  a  position  in  which  it  fre- 
quently gets  covered  with  dirt.  Further,  such  protec- 
tions must  essentially  be  correctly  designed.  As  was 
the  case  with  so  many  of  the  old  chain  cases,  an  ill- 
fitting  covering  frequently  only  means  that  grit  is  in- 
vited to  enter  and  prevented  from  getting  out,  which, 
of  course,  is  worse  than  if  no  protective  covering  were 
fitted  at  all.  Next,  as  previously  suggested,  some 
means  of  adjustment  are,  if  not  always  absolutely 
necessary,  at  the  least  highly  desirable.  Finally, 
every  care  should  be  used  to  avoid  side-play. 

In  regard  to  the  fitting  of  supplementary  springs  we 
confess  to  some  feeling  of  wonder  that  they  are,  as  a 
rule,  to  be  found  fitted  to  the  back  axle  only.  So  far 
as  tyre  wear  is  concerned  this  is  obvious  enough,  since 
the  back  tyres  have  so  much  more  work  to  do  than  the 
front  ones.  The  question  of  the  easy  steering,  how- 
ever, is  of  considerable  importance,  and,  apart  from 
the  enhanced  comfort  which  is  gained  thereby,  we  find 
that  for  this  reason  alone  the  expense  of  supplementary 
suspension  for  the  front  axle  is  warranted  by  results. 

TYPES  OF  SUPPLEMENTARY  SPRING  DEVICES. 
The  Lever  Spring  Suspension. 

This  mechanism  was,  if  not  actually  the  first,  at 
least  one  of  the  first  to  be  put  on  the  market,  and  has 
been  in  use  now  for  several  years.  In  principle  it 
resembles  the  general  run  of  auxiliarv  suspension 
devices  in  forming  an 
elastic  shackle,  though 
the  application  of  this 
principle  is  on  quite 
individual  lines,  as 
shown  in  the  accom- 
j)anying  sketch  fig.  i. 
The  inner  end  of  each 
spiral  spring  is  fixed  to 
a  cross-shaft  (which  in  Fig.  1.— The  Iwer  spring  suspension. 
the   illustration    can    be 

distinguished  by  the  square  nut  on  its  outer  end),  and 
upon  this  cross-shaft  are  clamped  a  pair  of  levers 
which  extend  forward  and  are  anchored  to  the  lo'wer 
half  of  the  threequarter  elliptic  spring.  The  outer 
end  of  each  spiral  spring  is  shackled  to  a  lever  which 
is  supported  loosely  upon  the  aforementioned  cross- 
shaft.  This  lever  is,  in  effect,  two  levers  joined  to- 
gether by  a  web  which  appears  clearly  in  the  sketch. 
To  the  forward  end  of  these  levers  is  connected  the 
upper  or  quarter  elliptic  part  of  the  main  spring.  In 
other  words,  the  road  springs  are  connected  to  a 
species  of  scissors  lever,  the  tendency  of  the  weight 
of  the  car  being  to  wind  the  spiral  spring  up,  vertical 
motion  of  the  cross  piece  ends  causing  a  rotary 
motion  of  the  cross  piece  which  unites  the  supple- 
mentary springs.  The  great  point  of  the  Lever  spring 
suspension  (which  it  shares  with  only  one  other,  "  the 
King  ")  is  that  the  loading  of  the  springs,  by  reason 
of  their  arrangement,  is  progressive,  the  reason  of  this 
being  shown  in  the  accompanying  illustration,  which 
is  purely  diagrammatic. 

The  load  is  applied  to  the  outer  end  A  of  the  spiral 
spring,  and  the  latter  being  centred  at  O.  the  moment 


Fii.  2. — Diagram  of  the  lever 
spring  suspension  arrangemenl. 
The  coil  spring  is  drawn  out  of 
proportion  to  show  the  principle 
of  the  device. 


of  the  load  about  O  is  the  distance  .\  O,  which  is 
represented  by  the  line  P  Q,  transferred  for  purposes 
of  graphic  comparison  to  the  perpendicular  projection 
lines  in  the  diagram.  When  the  weight  of  the  car  (or 
what  amounts  to  the  same  thing  in  the  end,  an  upward 
thrust  on  the  axle)  has  brought  the  point  A  to  the 
position  marked  B,  the  moment  of  the  load  about  the 

centre  O  is  considerably 
reduced,  and  is  now  only 
equal  in  magnitude  to  the 
line  X  Y,  which  is  ob- 
viously smaller  than  P  Q. 
Just  as  in  the  case  of  a 
crankshaft  on  its  power 
stroke,  the  moment  de- 
creases as  soon  as  the 
crank  has  passed  its  mid- 
point of  the  stroke,  so  in 
this  particular  case  the  re- 
sistance which  the  weight 
of  the  car  meets  with  in 
trying  to  wind  up  the 
spring  becomes  greater 
and  greater  the  more  it 
succeeds  in  doing  so. 
Supposing  it  to  be  capable 
of  forcing  the  point  A  into  the  position  marked  C. 
Then  this  latter  being  vertically  beneath  O,  there  is 
no  further  tendency  to  wind  up  the  spring,  since  the 
moment  has  disappeared  altogether.  By  reason  of  this 
changing  moment  the  resistance  of  the  springs,  which 
would  otherwise  be  practically  constant,  is  made  to 
increase  progressively. 

As  a  matter  of  fact,  in  actual  practice  this  extreme 
point  C  is  never  reached,  as  when  the  scissors  levers 
reach  an  angle  of  about  6o°  they  come  up  against  a 
stop  and  the  supplementary  suspension  is  cut  out  of 
action,  returning  into  action,  of  course,  the  moment 
the  increased  pressure  is  relieved.  The  loading  of  the 
springs  can  be  adjusted  by  altering  the  position  of  the 
pair  of  levers  clamped  upon  the  cross  spindle,  whilst 
of  course  for  various  weights  of  cars  different  thick- 
nesses of  spring  steel  are  used.  The  trunnions  carry- 
ing the  cross-bar  are  provided  with  ball  bearings. 

Fig.  I  shows  the  Lever  spring  suspension  complete 
as  fitted  to  a  threequarter  elliptic  rear  spring,  but  it  is 
also  made  in  a  form  for  application  to  springs  of  all 
other  types,  except  those  compound  ones  with  trans- 
verse rear  springs,  in  which  case  these  latter  are 
removed  and  rigid  dumb-irons  are  fixed  to  the  frame 
members  in  their  place.  It  is  also  made  with  a  single 
coil  spring  to  suit  all  purposes,  whilst  further  types 
are  manufactured  for  fitting  to  the  rear  end  of  the 
front  springs. 

The  same  firm,  namely,  the  Lever  Spring  Co.,  Ltd.. 
Janus  Works,  Queen's  Road,  Battersea,  London,  S.W.. 
also  make  an  elastic  shackle  on  more  or  less  standard 
lines.  It  must  \^^  understood  that  the  type  of  Lever 
spring  suspension  just  described  is  not  intended  to  be 
fitted  to  the  car  by  the  owner,  but  requires  in  most 
cases  special  fittings.  The  Premier  "  shock  absorber," 
also  made  by  the  Lever  Spring  Co.,  can,  however,  be 
fitted  by  anyone,  and  its  general  arrangement,  both  in 
perspective  and  section,  is  shown  in  fig.  3.  The  weight 
of  the  car  is  supported  by  two  square  section  helical 
springs,  held  at  their  bases'  in  cups,  the  stems  of  which 
are  provided  with  a  special  lubricating  device.  In  the 
solid  blocks,  through  which  the  vertical  stems  pass,  is 
a  chamber  which  is  filled  with  grease.  Fixed  on  the 
vertical  stem  is  a  fibre  washer  which  acts  as  a  very 
slack  fitting  plunger  in  this  chamber,  and  by  puttmg 
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WOLSELEY 

COLONIAL   CARS. 


^HE  WOLSELEY  16/20  h.p.  and  24/30  h.p.  COLONIAL  MODELS 

are  designed  specially  for  use  under  Colonial  conditions.  Ample 
ground  clearance  is  provided,  although  the  car  retains  its  normally  low 
and  smart  appearance.  The  petrol  tank  is  of  large  capacity ;  and 
particular  attention  has  been  paid  to  the  springing,  which  is  specially 
constructed   to   obviate   the   shocks  due  to  rapid  travel  on  bad  roads. 

VICKERS,  LIMITED,  the  renowned  builders  of  battleships,  big  guns, 
etc.,  are  responsible  for  the  production  of  these  celebrated  cars.  Vickers 
are  world-famous  as  producers  of  tenacious  and  wear-resisting  steels,  and 
It  is  from  these  unrivalled  materials  that  Wolseley  Cars  are  made.  This 
is  one  reason  why  they  have  achieved  a  world-wide  and  lasting 
reputation    for   RELIABILITY   and   SERVICE.     

Send  for  catalogue  15c.  from 

The  Wolseley  Tool  and  Motor  Car  Co.,  Ltd., 

Adderley  Park,  BIRMINGHAM. 

Proprietors:    VICKERS,     LIMITED, 
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There   are 
problems  in   plenty 
in  the  manufacture  of  the  modern 
Motor  Car,  but — 

The  Science    of    the   Specialist    is    gradually     mastering 
them  all. 

It  is  well  for  the  actual  user  to  bear  these  facts  in  mind,  because — 
The  failure  of  a  single  Chassis  part  means  the  whole  Car's  inefficiency. 
To   the  manufacture  of 

Carburettors  &  Engines 

we  have  applied   the   Science  of  the   Specialist   for  a  longer  period  than  any 
other  British  firm. 

We  have  the  largest  factory  employed  in  the  manufacture  of  these  parts,  and  our 
facilities  are  such  as  to  allow  of  more  exhaustive  and  extensive  tests  than  is 
possible  with  our  competitors — 

And   there    you    have   the    reason  for  the   dependability  of  the    W.  &   P. 
— Engines  and  Carburettors — 
And,  again,  the  reason  why  you  should  examine  their  meri's   ^"^fore  you 
make  selection. 
Booklets  on  request. 

WHITE  &  POPPE,  Ltd.,  Coventry. 

Wholesale  Agents — W.  H.  M.  Burgess,  40,  Glasshouse  Street,  Piccadilly  Circust 
Lotuion,    W.;    H.    VV.   Crcnhatn,  221,   Deansgate,  Manchester ;   Apthorpe  & 
Thomson,  Ltd..   120,  Ehnb^nk  Street,   Charing  Cross,  Glasgow  ;  and 
J.  P.  burney,  8,  Duke  Slreei,  Dublin.    Colonial  Representatives  : 
Ft Hopper!,  -^-4.     Ginsberg   Chambers,  corner  Main   and 
Simmondt    Streets,  Johannesburg  ;  and  Bennett  & 
Wood,  Pitt  Street,  Svdnty,  and  Swanston 
Street,  Melbourne. 
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Fig.  3.— The    Premier  shock 

absorber  partly  in  section  with 

one  spring  removed. 


a  slight  pressure  on  the  grease  either  above  or  lielow 
it,  according  to  its  direction  of  motion,  forces  a 
small  quantity  into  the 
working  slides,  there  being 
sufficient  clearance  between 
the  edge  of  the  i)lunger  and 
the  chamber  to  allow  the 
grease  to  ooze  past,  other- 
wise it  would  all  be  forced 
out  in  one  stroke.  Grease 
caps  are  also  provided  on 
the  shackle  pftis.  A  very 
neat  method  of  fixing  the 
lower  shackle  pin  is  em- 
ployed. It  is  screwed  into 
the  body  of  the  slide  block 
at  one  side,  whilst  at  the 
other  side  it  carries  a 
grooved  cheese-head,  which 
is  secured  in  the  body  of  the 
other  slide  lock  by  a  split 
pin  which  transfixes  it  from 
side  to  side.  The  lower  spring  cups,  it  is  interesting  to 
note,  are  die-castings  of  a  special  aluminium  alloy. 

The    Hobson. 

This  is  amongst  the  simplest  of  its  kind,  as  will  be 
seen  by  the  accompanying  sketch,  fig.  4,  beyond  which 
scarcely  any  description  is  necessar\-,  except  to  point 
out  that  small  relief  springs  are  fitted  between  the 
shackle  pins  in  order  to  prevent 
noise  in  case  of  a  rapid  release 
of  pressure  on  the  lower  helical 
springs.  The  latter  are  of  square 
section  steel,  and  are  made  in  a 
variety  of  strengths  to  suit  the 
weights  of  different  chassis.  The 
lubrication  system  employed  is 
very  simple;  as  shown  in  the 
part  sectional  sketch  fig.  5,  both 
the  shackle  pins  are  hollow  and 
cross  drilled.  Grease  or  oil  is 
intended  to  be  occasionally 
injected  into  this  passage  by 
means  of  a  pump  specially  made 
for  the  purpose ;  the  nose  of  the 
grease  pump  is  inserted  into  one 
of  the  holes  occupied  in  the 
drawing  by  screw  plugs,  the  function  of  which  is  to 
ensure  that,  once  there,  the  grease  cannot  receive  an 
admixture  of  grit.  The  lower  shackle  pin  is  lubricated 
through  a  hole  (not  shown  in  the  sketch)  at  the  back  of 
the  slide  block.  This  device  is  supplied  bv  H.  M. 
Hobson,  Ltd.,  16,  Pall  Mali,  London,  S.W.' 
Daimler  and  Standard. 
The  auxiliary  suspension  shown  in  fig.  6  is  a 
characteristic  of  some  Daimler  models.  It  will  be 
noticed  that  the  double  helical 
springs  themselves  have  to 
resist  any  tendency  towards 
side-play  The  neatness  of 
the  fitting  suggests  that  to  lie 
at  their  best  in  the  matter  of 
appearance  supplementar\'  sus- 
pensions should  be  made  an 
integral  part  of  the  chassis 
and  not  a  mere  addition.  The  ' 
arrangement  of  the  device  is  so 
simple  and  well  known  tiiat  no 
detailed    description    is   neces- 

sary.  A  very  similar  a>id  even  ^ ,.g.  ^.-The  lubrication 
neater  arrangement  is  fitted  t(3  arrangement  on  the 
the  Standard  cars.  Hobson  shock  absorber. 


Fig.  4.- 
shock 


Au.xiliary  Suspension. 
The  J.M.  Shock  Absorber. 

This  make  was  amongst  the  first  of  the  detachable 
type  to  be  introduced,  and  is  made  in  several  types  as 
shown  in  the  accompany- 
ing sketches,  figs.  7,  8, 
and  9.  The  principle  is 
in  every  case  the  same. 
The  secondary  suspension 
consists  of  a  square  sec- 
tion helical  spring  con- 
tained within  a  cylindrical 
covering  in  wliich  the 
spring  cup  forms  a  sliding 
dustproof  plunger.  In  one 
type,  as  shown  in  fig.  7, 
the  stem  is  of  U  form, 
and  is  bent  round  the 
shackle  pin  at  its  upper 
end.  For  application  to 
threequarter  elliptic  springs,  and  to  half  elliptic 
springs  which  are  fitted  as  to  their  rear  ends  either 
immediately  above  or  immediately  below  the  rigid 
dumb-iron,  the  J.M.  device  is  made  in  twin  form 
as  shown  in  fig.   7,  whilst  fig.   8  shows  it  as  a  single 


Fig.  6. — Supplementary  springs 
as  fitted  to  some  Daimler  models. 


Fig.  7. 


The  J.M.  shock  absorbers. 


type  designed  for  use  with  half-elliptic  springs  in  which 
the  spring  is  carried  at  the  side  of  the  fixed  dumb- 
iron.      Fig.  9  shows  a  model  designed  for  fitting  to  the 
rear  end  of  the  front  spring.     In  this  case  the  stem  is 
a  single  rod.     A  sjfecial  model  is  made  to  take  the 
place  of  the  front  shackle  of  the   latest  type  of  De 
Dion  Bouton  cars.     Jacquet-Maurel  and  Condac,  92, 
(jloucester  Road,   London,   S.W.,   are  the  agents. 
K.A.P. 
The  principal  feature  of  the  K.A.P.  device  is  the  em- 
ployment of  twelve  separate  springs,  six  in  each  half, 
and  both  halves  of  the  mecha- 
nism being  identically  the  same 
in  construction.     Each  buffer  is 
in    triplicate,    and    consists    of 
three     round     section     springs, 
one    inside    the    other    and    of 
alternate    pitch.     The    shackle 
pin    of    the    upper    part    of    a 
threequarter    elliptic  spring,  or 
the  dumb  iron,  as  the  case  may 
be,  is  supported  by  two  strong 
blocks    which    carry  the  upper 
spring  cups    and    slide    up  and ' 
down     two     pairs     of     vertical 
bolts.     By    utilising    this    com- 
pound  construction  wear  is,   of     Fig.  10.~The  K.A.P- 
course,  reduced  to  n  minimum,  shock  absorber. 
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Auxiliary  Suspension. 

as  the  f fictional  surfaces  are  exceedingly  large.  In 
the  sketch,  fig.  lo,  half  of  the  device  is,  for  the  sake 
of  illustration,  shown  minus  its  aluminium  waterproof 
case,  which  screws  on  to  and  makes  a  permanent 
fixture  with  the  slide  blocks  and  entirely  encloses  the 
buffer  springs.  Small  relief  springs  are  provided  on 
the  slide  rods  between  the  upper  and  lower  blocks, 
but  the  principal  function  of  these  is  to  hold  the 
grease,  which  naturally  oozes  out  of  the  lower  case  and 
thus  maintains  the  slide  rods  constantly  lubricated 
therewith.  A  variety  of  different  strengths  of  springs 
are  supplied  for  use  on  chassis  of  different  weights. 
This  de\'ice  is  sold  by  Messrs.  Fenestre,  Cadisch,  and 
Co.,  Harp  Lane,  London,  E.C. 

Telesco. 

This  device  differs  from  all  others  of  the  same  type 
in  having  an  artificial  braking  load  applied  to  the 
expansion  of  the  supplementary  coil  springs.  The 
e.xternal  appearance  of  the  Telesco  is  shown  in  fig.  ii, 
fig.  12  being  a  sectional  diagram.  From  the  latter  it 
will  be  seen  that  square  section  helical  springs  are 
used.  Each  spring  is,  however,  surrounded  by  a 
cylinder  some  threequarters  full  of  glycerine.  The 
bottom  end  of  the  spring  is  carried  on  a  plunger  which 
is  a  sliding  fit  in  the  bore  of  the  cylinder,  and  this 
plunger  is  fitted  with  a  simple  type  of  non-return  valve 
which  allows  compression 
of  the  spring  to  be  carried 
out  practically  unrestricted.  |  © 

The  valve  consists  of  a 
flat  disc  held  by  a  light 
spring  over  holes  drilled  in 


Fig.  11.— The  Telesco  shock 
absorber. 


Fig.l2.  Diagram- 
malic  section  of  the 
Telesco  device. 


a.  base  of  the  plunger.  The  object  of  this  braking  effect 
is  to  prevent  the  tendency  which  an  unloaded  and  un- 
frictional  spring  might  otherwise  have  of  bouncing 
and  surging.  It  will  be  seen  that  in  this  case  an 
entirely  new  principle  is  employed,  inasmuch  as, 
although  the  frictional  brake  is  introduced,  the  main 
laminated  spring  is  allowed  to  work  under  its  ordinary 
conditions,  hence,  after  the  supplementary  spring  has 
been  compressed  through  the  wheel  .striking  an 
obstacle,  the  leaf  spring  can  exercise  its  rapidity  of 
action  without  impediment,  but,  whilst  it  is  regaining 
its  normal  position,  the  loaded  plunger  from  the  sup- 
plementar)-  spring  is  also  descending  its  cylinder 
against  the  resistance  of  the  glycerine,  and  this  action 
continues  after  the  road  spring  has  regained  its  normal 
shape.  By  this  means  the  suspended  part  of  the  car 
is  given  a  much  longer  time  to  come  to  rest,  and,  other 
things  being  equal,  this  means  that  the  sharp  peak  of 


the  oscillating  diagram  is  considerably  lowered,  it  is 
also  probable  that  the  fact  that  the  spring  shackle  is 
frictionally  loaded  in  one  direction  has  an  exceedingly 
good  effect  in  resisting  the  tendency  of  the  car  to  roll 
when  proceeding  round  a  corner.  The  Telesco  device 
is  made  by  Polyrhoe  Carburetters,  Ltd.,  144,  Port- 
land Street,  London,  W. 

Junior. 
The  Junior  device  is,  as  will  be 
seen  from  the  illustration,  fig.  13, 
one  of  a  very  simple  kind,  a  very 
good  point  being  the  manner  in 
which  the  slide  rods  for  the  verti- 
cally moving  cross  piece  are 
machined  in  the  side  of  the  main 
hangers  so  that  there  is  very  little 
difficulty  in  keeping  them  full  of 
grease.  There  are  two  springs, 
both  round  in  section  and  one  in- 
side the  other,  wound  in  opposite 
helices.  A  bolt  can  be  inserted 
through  the  lower  spring  cup  and 
screwed  into  the  upper  one,  so 
~  '  '  that  the  spring  can  easily  be  held 

Fig.  13.— The  Junior    in  compression,   and  thus  no  diffi- 
shock  absorber.  culty  presents  itself  in  the  process 

of  fitting  the  device  to  a  car. 
Packing  pieces  of  different  widths 
are  put  upon  the  shackle  pins  in 
order  to  make  a  good  fitting  to  any 
standard  springs.  The  device  is 
sold  by  Harmens  Motor  Agency, 
Ltd.,  Great  Pulteney  Street,  Beak 
Street,  London,  W. 
U.M.I.  Suspension  Compensator. 
Fig.  14  illustrates  the  U.M.L 
"  Suspension  Compensator,"  as  it 
is  called.  In  this  case  the  buffer 
is  contained  within  a  single  tele- 
scopic cylindrical  casing,  and  con- 
sists of  three  separate  concentric 
square  section  helical  springs,  one 
inside  the  other.  In  order  to  pre- 
vent any  tendency  of  the  springs  to  1    ri    n  m  r 

bind  when  in  action  thev  are  made      ^^       .„„ '^„„  "„.'„' 
,  .^     ,    ,.  „,-  .        suspension   compen- 

of  opposite  helices.      The  covering  go/or. 

box  is  half  filled  with  grease  so  as 

to  lubricate  most  of  the  working  parts  without  further 

attention.     The  device  is  sold  by  the   United   Motor 

Industries,  Poland  Street,  Oxford  Street,  London,  W. 

The  King  Shock  Absorber. 

It  has  been  mentioned  previously  that  the  King  is 
a  shock  absorber  of  the  progressive  type  in  which  this 

very  advantageous  feature 
has  been  introduced  in  an 
extremely  practical  and 
simple  manner.  Reference 
to  fig.  15,  which  is  a  per- 
spective view  of  the  King 
device,  shows  that  it  is 
provided  with  quadruple 
Iniffers,  each  of  which  is 
of  the  compound  type  as 
shown  in  the  diagram- 
matical section  fig.  16. 
The  arrangement  of  the 
four  vertical  bolts,  re- 
action springs,  and  the 
fitting  of  the  shackle  pins 
is  obvious  from  the  per- 
spective    drawing,     whilst 


Fig.  15.— The  King  shock 
absorber. 
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Fig.  16.  Dia- 
gram   of    the 
King      shock 
absorber. 


ithe  diagram  indicates  tiie  internal  design  of  each 
'buffer.  There  are  three  round  section  helical  springs, 
one  inside  the  other.  Each  abuts  against 
the  top  of  the  outer  cylindrical  casing. 
Between  the  lower  ends  of  the  sliding 
base  of  this  outer  casing  are  inserted  six 
concave  spring  washers,  each  pair  of 
which  is  of  heavier  section,  and  conse- 
quently greater  strength,  than  the  one 
immediately  below  it.  These  concave 
washers,  a  perspective  sketch  of  one  of 
which  is  given  immediately  below  the 
diagram,  are  split  radially  so  as  to  allow 
^S  ^S)  for  expansion,  whilst  between  each  pair 
is  inserted  a  fibre  washer  to  prevent  the 
possibility  of  a  heavy  shock  crushing  (hem 
beyond  their  range  of  elasticity.  It  will 
at  once  be  seen  that  this  clever  arrange- 
ment provides  a  compound  spring  which 
is  thoroughly  progressive.  It  may  be 
noticed  that  the  telescopic  casing  is  made 
as  perfect  a  fit  as  possible  and  also  extremely  strong 
so  as  to  provide  a  large  amount  of  bearing  surface, 
and  by  stiffening  the  tension  rods  it  reduces  the  possi- 
bility of  side-play  developing.  These  shock  ab.sorbers 
are  made  in  several  sizes,  the  smallest  of  which  is 
said  to  be  capable  of  taking  a  shock  up  to  4,000  lbs., 
whilst  the  largest  will  take  one  of  double  that  amount, 
that  is  to  say,  before  the  elasticity 
of  the  buffer  reaches  its  limit  and 
the  shackle  becomes  temporarily  a 
rigid  one.  It  will  be  seen  that  the 
strength  of  the  springs  can  be  ad- 
justed to  suit  the  weight  to  be  car- 
ried by  the  nuts  at  the  top  of  each 
tension  rod.  The  makers  of  this 
device  are  the  Progressive  Spring 
Co.,  6,  Alwyne  Square,  Canonbury, 
London,   N. 

Hermes. 
The  design  of  this  device  is 
shown  both  in  perspective  and  part 
section  in  fig.  17.  Twin  round 
section  springs  are  used,  and  are 
encased  in  telescopic  cylindrical 
boxes,  the  upper  parts  of  which  are 
united  by  a  cross-piece  which  abuts 
against  the  nuts  at  each  end  of  the 
spring    pin,    this   latter    working   in 

slides  cut  in  the  flat  parts  of 
;  the  spiral  spring  stems.  Models 
are  made  for  adapting  to  various 
arrangements  of  road  springs. 
The  makers  are  Mestre  and 
Blatge,  Store  Street,  Tottenham 
Court   Road,   London,   W.C. 

Glissade   and   Nevajah   Shock 
Absorbers. 

Figs.  18  and  19  show  one 
form,  out  of  many,  of  the  Glis- 
sade shock  absorbers  which  have 
been  introduced  by  Messrs. 
Thomson  Bennett,  Ltd.,  Cheap- 
side,  Birmingham.  The  sketches 
show  the  type  designed  for  three- 
quarter  elliptic  springs.  The 
square    section    steel    spring    is 

f-    TO     -r-i    />!       J  carried    between    two    cups,    the 
Fig.  IS.— The  Glissade  ,    .         .  ,      ,     '■  J 

shock  absorber  fiUed  to  a  "PP^r  bemg  formed   also  to   act 

'hreequarler       elliptical  as     guides     for     the     two     bolts 

spring  which   pass   from  the   lower  cup 


Fig.  17.  The  Hermes 
shock  absorber. 


Auxiliary  Suspension. 
to  the  cross-pin  of  the  portion  attached  to  the  serai- 
elliptic  spring  end.  Where  these  bolts  pass  through 
their  guides  grease  cups  are  provided,  and  these  also 
supply  lubricant  to  the  hollow  studs  taking  the  place 
of  the  lower  shackle  pin.  A  similar  construction 
obtains  as  regards  the  upper  studs. 

It  will  be  seen  from  fig.   19  that  the  fitting,  assem- 
bling,  and   adjustment  is  quite    a    simple   matter  by 
reason  of  the  manner  in  which  the  hollow  studs  are 
secured  to  the  side  bolts,  and 
the  provision  of  adjusting  nuts 
1  at  the  bottom  pwh  of  the  side 


'■■  'f^^^A^itfiy^.   X^f^. 


Fig.  19. 
The  hollow  spring 
pins  of  the  Gliss- 
ade shock  absorber 


Fig.  'JO. — The  Ncvafah  spring 

buffer    in  position   on  a  front 

spring. 

bolts  beneath  the  lower  cuj^.  At  the  top  a  flat  cross- 
plate  keeps  the  bolts  from  splaying  when  the  weight 
is  applied. 

Messrs.  Thomson  Bennett,  Ltd.,  have  for  some 
years  past  sold  a  device  called  the  Nevajah.  This  is 
another  style  of  shock  absorber,  which  is  intended  to 
prevent  or  damp  excessive  spring  motion  by  providing, 
in  the  form  of  a  spiral  spring,  a  buffer  between  the 
semi-elliptic  spring  on  the  axle  and  the  chassis  frame. 
By  means  of  this  device  the  car  is  prevented  from 
"  bumping,"  that  is,  the  axle  is  prevented  from  hitting 
th«  frame,  when  the  car  is  travelling  at  high  speeds 
on  rough  roads,  while  in  addition  it  is  claimed  that  it 
prevents  the  car  from  swaying  at  corners  by  aiding  or 
backing  the  existing  semi-elliptical  or  other  type  of 
spring  on  that  side  of  the  car  towards  which  the  weight 
is  thrown  by  centrifugal  force. 

The  DunhlU  Shock  Absorber. 

I'"ig.  21  illustrates  a  shock  absorber  marketed  by 
Messrs.  Alfred  Dunhill,  Ltd.,  359,  Euston  Road, 
London,  N.W.  It  is  of  the  supple- 
mentary spring  type,  having 
several  very  excellent  qualities  to 
recommend  it.  Its  construction, 
which  is  of  the  simplest  possible 
kind,  is  made  clear  in  the  illustra- 
tion herewith.  A  special  feature, 
and  a  very  valuable  one,  is  the 
use  of  a  soft  leather  cover,  which 
allows  the  moving  parts  to  reci- 
procate quite  freely,  and  at  the 
same  time  prevents  to  a  great  ex- 
tent the  admission  of  dust,  mud, 
and  wet.  The  cover  is  readily 
detachable,  and  removal  takes  but 
a  few  moments,  so  that  when  dirt 
does  get  in  it  can  readily  be  re- 
moved and  grease  put  in  its  place. 
This  overcomes  the  difficulty  from 
which  very  few  shock-absorbers  of 
this  type  are  free,  and  it  will  easily 
be  conceded  that  the  black  leather 
casing  does  much  to  combat  the 
scrappy  look  which  naked  springs,  especially  when 
dirty,  as  they  usually  are,  are  apt  to  have. 


Fig.  21. —A    Dunhill 
shock   absorber. 
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The  Drew-Ree  Shock  Absorber. 

A  neat  shock  absorber  which 
Messrs.  Brown  Bros.,  of  Great 
Eastern  Street,  London,  E.G.,  are 
now  selling  is  of  the  supplementary 
spring  type,  and  goes  under  the  name 
of  the  Brew-Ree.  This  is  shown  in 
fig.  22,  from  which  it  will  be  seen 
that  the  device  is  completely  enclosed. 
The  internal  springs  are  two  helical 
ones,  one  inside  the  other,  giving  a 
progressive  and  easy  action.  The 
case    is    quite    oil-tight,    and    complete  jrig.  22. 

lubrication  for  a  long  time  is  assured  xhe  Brew  -  Ree 
by  filling  it  about  one-third  full  with  shock  absorber. 
lubricant. 

The  Parsons  Shock  Absorber. 
The  latest  addition  to  the  Parsons  (of  non-skid 
fame)  programme  is  the  Parsons  shock  absorber,  than 
which  no  more  neady  arranged 
device  has  been  put  upon  the 
market.  It  is  practically  ex- 
plained by  the  sketch  fig.  23, 
which  shows  one  cell  complete 
and  the  other  with  the  case 
removed.  This  case,  which  is 
of  steel,  forms  the  cylinder 
of  an  inverted  air  pump,  the 
leather  of  which,  it  will  be 
seen,  is  immediately  under- 
neath the  platform  of  the 
rod  upon  which  the  spring  is 
carried.  The  latter  is  of  the 
volute  type — a  species  of 
spring  which  is  practically 
unbreakable,  and  which  main- 
tains its  tension  almost  in- 
definitely. The  case  is  easily 
kept  lubricated,  as  it  provides 
a  perfectly  weather  and  dust  proof  cover.  The  action 
of  the  device  is  very  easy  to  follow.  On  the  down 
stroke  of  the  supplementary  spring  the  pump  offers 
no  appreciable  resistance  at  all  to  vertical  motion,  but 
on  the  up  stroke  the  air  above  the  piston  is  trapped 
in  the  top  of  the  case,  whence  it  can  only  escape  com- 
paratively slowly.  On  the  up  stroke  there  is,  there- 
fore, a  dash-pot  action,  which  effectively  damps  any 
tendency  in  the  spring  to  develop  a  bounce.  We  need 
hardly  say  that  the  complete  automaticity  and  the 
small    nurnber   of    the    working   parts   of   this   clever 

device  are  most  admir- 
able features,  and  it 
should  have  a  large 
future.  It  is  marketed 
by  Messrs.  the  Parsons 
Xon-skid  Co.,  23,  Store 
Street,    London,   W.C. 

The   H.  and  S.  (HoudaiUe) 
Shock  Absorber. 

This  shock  absorber, 
which  has  much  to  recom- 
mend it  from  the  point  of 
view  of  simplicity,  and 
also  of  accurate  adjust 
ment  to  the  load  to  be 
sustained,  is  sold  by 
Messrs.    A.   A.    Godin,    1, 

Fig.  24.-The  H.  &   S.  .hock      {<«•     'f"  ,  ^^"^^"V- "t 

abtorber  fiUed  lo  a  threequarter      born,    London,    W.C.      It 

elliptic  spring.  consists  of  a  Steel  stirrup 


Fig.  2:1.— 'Che  Parsons 
shock  absorber. 


or  sling  A  attached  by  bolt  pins  to  the  upper  and  lower 
ends  of  the  springs  in  place  of  the  usual  shackle  plates. 
The  lower  bolt  pin  is  carried  in  a  sheave  B  free  to  slide 
vertically  in  the  upper  part  of  the  stirrup  A.  The 
under  side  of  the  sheave  has  a  rod  or  guide  C  which 
passes  down  through  the  springs  and  the  hollow  screw 
D  set  in  the  foot  of  the  stirrup.  Round  this  rod  or 
guide  are  helically  and  conversely  coiled  the  outer  and 
inner  springs  E  and  F,  the  outer  spring  bearing  on 
the  bottom  of  the  stirrup  as  to  its  lower  end,  and 
against  the  under  face  of  the  sliding  sheave  B  as  to 
its  upper  end.  The  upper  end  of  the  inner  spring  F 
bears  also  against  the  lower  face  of  the  sheave  B,  and 
its  lower  end  is  carried  on  a  collar  forming  the  upper 
part  of  the  hollow  screw  D  screwed  into  the  foot  of 
the  stirrup.  The  adjustment  of  the  shock  absorber  is. 
obtained  as  follows :  The  outer  spring  is  made  of 
sufficient  strength  to  carry  the  car  without  passengers, 
and  the  adjustment  to  the  load  is  obtained  by  increas- 
ing or  decreasing  the  compression  of  the  inner 
springs. 

The  S.S.  Shock  Absorber. 

A  verv  prominent  point  connected  with  the  S.S. 
shock  absorber  is  the  fact  that  it  is  made  in  two  forms, 
both   for   compression   and   tension,    and   is   therefore 

claimed  to  be  capable  of 
suiting  the  conditions  of 
any  and  every  make  of 
car.  Fig.  25  shows  the 
complete  device 
assembled  and  mounted 
on  a  threequarter  elliptic 
rear  springs  and  also 
one-half  of  the  device 
(which  consists  of  two 
halves  of  exactly  the 
same  construction)  in 
section. 

Each    half   consists   of 
only  three  distinct  pieces, 

Fig.  25.-TheS.S.  shock  absorber     .«/      .''^}''-^\.     '^"^      /^'' 
ona  threequarter  elliptic  spring,     identical,      thus     making 

for  ease  and  cheap- 
ness of  manufacture  as  well  as  accuracy  in  machining. 
The  two  shanks  of  the  spring  bodies  slip  over 
one  another,  as  shown  in  the  small  section,  so 
that  when  in  working  position  their  ends  are  dead 
in  line  and  are  prevented  from  shifting  from  side  to 
side  by  the  shackle  pins  to  which  they  are  secured. 
At  the  same  time  they  provide  wide  bearing  surfaces, 
which  to  a  large  extent  remove  the  liability  of  side 
play  developing.  Springs  of  varying  strengths  to  suit 
cars  of  different  weights  can,  of  course,  be  used.  The 
S.S.  shock  absorber  is  made  by  Messrs.  Boon  and 
Porter,  Ltd.,  Castelnau,  Barnes,  London,  S.W. 

The  F.G.  Spring  Shackle 


Fig.  26.— The  F.G.  spring  shackle 
illustrated  herewith  is  one  of  the 
simplest  and  cheapest  devices  of  its 
kind  on  the  market.  A  glance  at 
the  accompanying  paragraph  ami 
iUuslration  will  show  that  it  i.< 
somewhat  similar  to  the  S.S.  shock 
absorber.  The  F.G.  spring  shackle 
is  sold  by  Mr.  H.  W.  bradbiiry. 
41,  King  William  St.,  London,  E.C. 
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"Loose"  Carburetters. 

Outlines  of  the  Principles  of  the  Most  Widely-used  Types. 

A  concise  illustrated  description  of  the  operation  of  Carburetters  at  present  on  the  market,  which 
may  be  purchased  "loose,"  i.e.,  independently  of  the  chassis  to  which  they  are  to  be  fitted.  In  most 
cases  the  instruments  described  are  produced  by  llrms  which  specialise  on  carburetter  design  and 
manufacture.  The  descriptions  and  illustrations  of  the  float  chambers  have  in  the  majority  of  cases 
been  omitted  as  confusing  the  issue,  and  having   no  direct   bearing  on   the  design. 


No.  1.— The  Bailey  Carburetter. 

AIR  enters  a  small  choke  tube  A  past  the  small 
jet  B,  the  mixture  passing  through  the  throttle 
valve  C  into  the  mixing  chamber  D.     After  the 
throttle  valve  C  has  been  rotated   through  a  part  of 

its  travel  the  larger 
choke  tube  E 
comes  into  opera- 
tion, the  current  of 
air  passing  over 
the  larger  jet  F 
through  the  large 
<]iameter  of  the 
throttle  valve  into 
the  mixing  chamber 
D.  In  the  illus- 
tration the  small 
gas  passage 
through  the 
throttle  barrel  C 
is  shown  fully 
open  and  the  gas 
passage  past  the 
baffle  plate  G  just 
about  to  open.  For 
purposes  of  adjust- 
ment the  choke 
tubes  A  and  E 
are  easily  with- 
drawn and  inter- 
changed with 


Sectional  elevation  and  plan  of  the  Bailey 
bi-jet  carburetter. 
Small  choke  tube. 
Small  jet. 

Small  throttle  valve. 
Mixture  chamber  in  connection   with 

induction  pipe. 
Large  choke  tube. 
Large  jet. 

BafBe  plate  across  large  throttle  valve. 
Portion  of  hot  water-jacket. 


A. 
B. 
C. 
D. 

E. 
F. 
G. 
H. 


Others  of  different  sizes,  the  same  remark  applying  to 
the  jets  B  and  F,  which  are  exposed  by  the  removal 
of  the  choke  tubes.  Marketed  bv  W.  H.  Bailev  and 
Co.,  Albion  Works,  Salford,  Manchester. 

No.  2— The  Polyrhoe  Carburetter. 

In  this  carburetter  air  is  drawn  in  the  direction  of 
the  arrow  A  past  a  row  of  jets  B,  the  number  of  jets 


The  Polyrhoe  carburetter.      A  sectional  elevation  and  a  plan  of  the 
Polyrhoe  carburetter,  also  a  sketch  of  the  conih-Ukc  jet  plate. 


A.*  Air  intake. 

B.  Kow  of  jets. 

C  Throttle  piston. 

O.  Inducticn  pipe. 


E. 


G. 
H. 


Flap  valve. 
Hollow  piston  rod. 
Suction  chamber. 
Piston. 


J.     Air  regulator. 
K.    Jet  comb, 
L.    Combined  petrol 
and  air  slide. 


exposed  being  governed  by  the  position  of  the  throttle. 
The  actual  working  of  the  carburetter  is  briefly  this  : 
When  the  throttle  C  is  in  the  position  shown,  a  certain 
suction  is  set  up  in  the  inlet  pipe  D.  This  .suction 
opens  the  flap  valve  E,  when  a  vacuum  is  formed  in 
the  piston  rod  F  and  the  chamber  G.  This  vacuum 
in  the  chamber  G  draws  the  piston  H  to  the  left, 
thereby  uncovering  a  certain  number  of  the  jets  at  B. 
If  the  throttle  be  opened  further  the  suction  is  in- 
creased and  the  piston  is  drawn  still  more  to  the  left, 
uncovering  still  more  petrol  orifices. 

The  mixture  is  regulated  by  the  slide  L,  the  air 
orifice  A  opening  as  block  L  slides  to  the  left.  The 
slide  J  seen  in  the  plan  view  is  arranged  to  slide  to 
and  fro  in  the  directions  of  the  double-headed  arrow 
by  means  of  a  Bowden  wire  connected  to  the  dash- 
board. 

By  means  of  this  device  the  air  supply  may  be  varied 
for  any  position  of  the  piston  and  the  sliding  block 
L,  which  in  turn  is  governed  by  the  suction  in  the 
induction  pipe.  When  the  throttle  opening  is  reduced 
the  lowered  suction  in  D  enables  the  spring  in  the 
suction  chamber  G  to  replace  the  mixture  slide  L,  .so 
that  when  the  throttle  is  entirely  closed  the  mixture 
slide  L  is  on  the  extreme  right,  covering  all  the  jets 
and  also  closing  the  airway  A.  The  shape  of  the 
jet  plate  B  is  shown  at  K  in  perspective.  Marketed 
by  Polyrhoe  Carburetters,  Ltd.,  144,  Great  Portland 
Street,   London,  W. 

No.  3.— The  Solex  Cal-buretter. 

Petrol  enters  this  carburetter  at  A  and  flows  through 
a  peculiar  type  of  needle  valve  into  the  float  chamber 


A  vertical  section  of  the 
Solex  carburetter. 

Petrol  inlet. 
Float  chamber. 
Petrol  passage. 
Small  jet. 
Butterfly  throttle. 
Passage  in  throttle 

spindle. 
Slot  in  throttle  afTorrling 
communication  between- 
passage   J   and    induc- 
tion   pipe    H    through- 
passage  F. 
Induction  pipe. 
Rich  mixture  passage. 
Bali  air  valve. 
Main  air  intake. 
Choke  tube. 
Main  jet. 


B,  whence  it  flows  through  the  orifice  C  into  the 
standard  of  the  jet  D.  When  starting  up.  the  throttle 
E  is  clcsed  with  the  exception  of  a  small  passage  F 
communicating  between  a  slot  G  in  the  throttle  spindle, 
which  in  turn  communicates  with  the  induction  pipe 
H,  and  the  passage  J.  On  starting  up.  the  suction, 
draws  petrol  through  the  small  jet  D,  passages  J  and 
F,  into  the  slot  G,  and  so  into  the  induction  pipe  H, 
the  ball  valve  K  being  lifted  sufficiently  to  give  a 
rnixture  suitable  for  starting  purposes.  As  the  throttle 
E  is  opened,  however,  the  increased  amount  of  air 
necessary  is  drawn  in  through  the  air  intake  L  through. 
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the  choke  tube  M  and  past  jet  N,  the  gases  travelling 
past  the  throttle  E  into  the  induction  pipe  H. 
Marketed  by  S.  Wolf  and  Co.,  138,  Southwark 
Street,   London,   S.E. 

No.  4.— The  White  and  Poppe  Carburetter. 
This  carburetter  consists  of  two  shells  A  and  B. 
carried  concentrically  in  a  casing  C.  The  jet  D  which 
protrudes  through  the  bottom  of  the  inner  shell  is 
covered  by  a  thimble  E,  this  thimble  being  carried  by 
the  inner  shell  A.  The  orifice  in  the  top  of  the  jet 
itself  is  drilled  eccentrically  with  the  centre  line  of 
the  jet  and  registers  with  a  jet  orifice  G  in  the  thimble ; 
it  is,  therefore,  obvious  that  a  slight  rotation  of  the 
thimble  has  the  effect  of  covering  or  uncovering  the 

jet  orifice  D.  Bear- 
ing this  in  mind, 
an  understanding 
of  the  action  of 
the  carburetter 
should  present  no 
difficulty.  On  full 
throttle  the  shells 
A  and  B  are  so 
placed  that  there 
is  a  clear  passage 
through  from  the 
air  inlet  H  to  the 
induction  pipe  J  as 
shown  in  the  illus- 
tration. Petrol 
enters  at  F  and 
flows  through  the 
jet  orifice  D  and 
the  corresponding 
orifice  G  in  the 
thimble  E,  meeting 
air  from  the  in- 
take H  and  flow- 
ing into  the  in- 
duction     pipe      J. 


A  vertical  section  of  the  White  and  Poppe 
carburetter. 

A.  Throttle  shell  carrying  jet  thimble  E. 

B.  Slow  running  adjustment  shell. 

C.  Casing. 

D.  Jet  orifice. 
Jet  thimble. 
Petrol  supply. 
Jet  orifice  in  thimble  E  registering  the 

jet  orifice  D. 
Air  inlet. 
Induction  pipe. 
Throttle  lever. 
Pin  by  means  of  which  shell  A  rotates 

thimble  G. 
Registering  pin  for  shell  B 
Registering  holes.  * 


E. 
F. 
G. 

H. 

k. 

L. 

M. 
N. 


On  throttling  down  by  means  of  the  lever  K  the  inner 
«hell  A  is  rotated,  and  with  it  the  thimble  E  by  means 
of  the  pin  L,  thereby  cutting  down  the  petrol  supply 
in  proportion  to  the  cutting  down  of  the  air  supply, 
the  diminution  of  the  petrol  supply  being  carried  out 
as  previously  described,  i.e.,  by  means  of  the  eccentric 
jet  orifices.  A  fine  adjustment  of  the  air  supply  for 
slow  running  is  locked  by  the  spring  M,  which  register? 
in  any  one  of  the  three  holes  N  in  the  roof  of  the 
outer  shell  B.  The  position  of  this  outer  shell  is 
varied  by  rotating  it  slightly  in  its  casing,  and  its  ulti- 
mate setting  is  locked  by  the  pin  on  the  extremity  of 
M  registering  in  one  of  the  three  holes  N. 

The  more  recent  models  of  the  W.  and  P.  carbu- 
retter embody  two  interesting  devices.  The  first  is 
the  elimination  of  the  slight  whistling  noise  which 
occurred  at  certain  throttle  positions  by  the  introduc- 
tion on  the  throttle  valve  of  two  small  corrugated 
plates,  which  deflect  the  stream  of  air  and  prevent 
the  production  of  any  sound.  The  other  improve- 
ment is  the  introduction  of  an  acceleration  lever, 
whereby  the  admission  of  air  to  the  mixture  can  be 
adjusted  with  very  great  nicety  to  give  the  best  pos- 
■sible  results.  This  extra  air  so  admitted  is  taken 
through  the  spindle  of  the  throttle  sleeve,  the  cam 
valve  controlling  the  air  being  attached  to  the  throttle 
lever  and  revolving  with  it.  In  addition  to  these 
adjustments  the  original  one  of  altering  the  relation 
of  the  air  port  to  the  inlet  port  by  a  lever  on  the 
cover  of  the  throttle  chamber  is  still  adhered  to. 
Marketed  by  White  and  Poppe,  Ltd.,  Coventry. 


The  S.U.  carburetter. 

Induction  pipe. 

Connecting  passage  between  luductii  n 

pipe  and   bellows  C. 
Bellows. 

Needle  controlling  petrol  orifice. 
Air   intake. 
Guide  for  piston  G. 
Air   control   piston. 
Throttle. 
Petrol  inlet. 


K.    Water  jacket. 


No.  5.— The  S.U.  Carburetter. 

In  this  device  the  flow  of  petrol  past  the  jet  is  directly 
controlled  by  means 
of  a  needle.  The 
suction  in  the  in- 
duction pipe  A 
operates  through 
passage  B  upon  the 
bellows  C,  whicii 
carries  a  needle  D. 
As  the  throttle  is 
opened  the  vacuum 
in  the  bellows  C 
lifts  the  piston  G 
and  the  needle  D, 
and  so  allows  an 
increased  and  cor- 
rectly proportioned 
amount  of  petrol 
and  air  to  flow  into 
the  induction  pipe 
A.  At  starting  and 
during  slow  running 
the  piston  G  almost 
closes  the  air  intake 
passage,  giving  a  small  choke  tube  effect  upon  the 
decreased  jet  area.  Marketed  by  the  S.U.  Co.,  386, 
Euston    Road,    London,    N.W. 

No.  6. — The  Welsh  Carburetter. 

This  carburetter  takes  the  form  of  a  float  chamber 
A  in  which  is  contained  a  standard  B  surrounded  by 

a  float,  which  is  not  shown 
in  the  illustration  for  the 
sake  of  clearness.  The 
petrol   level  is   normal    at 

C,  i.e.,  level  with  the  hole 

D.  This  hole  is  in  a 
milled  slot  E,  the  slot 
being  covered  with  gauze 
— an  arrangement  which 
prevents  the  washing  of 
the  petrol  affecting  the 
supply  to  the  hole  D.  On 
starting  up,  the  air  is 
drawn  down  the  tube  F 
and  meets  the  petrol 
which  passes  from  D 
through  the  gauged  jet  G 
which  registers  with  the 
hole  D.  The  air  and 
petrol  then  pass  together 
down  the  column  H  in 
the  standard  B,  and  so 
into  the  revolving  throttle 
J,  where  they  are  mixed 
with  a  supply  of  hot  air 
before  passing  into  the  in- 
duction pipe.  An  exactly 
similar  action  takes  place 
in  the  column  K,  two 
columns  being  provided 
to  give  a  more  sensitive 
action  to  the  carburetter 
at  low  speeds.  The  ad- 
justment of  the  carburet- 
ter is  effected  by  the  posi- 


A  diagrammatic  section  of  the 

Welsh  carburetter,  the  annular 

float  being  omitted  for  the  sake  of 

clearness. 

Float  chamber. 

Central  standard. 

Petrol   level. 

Petrol   passage  to   jet. 

Gauze  covered  slot  which  acts 
as  a  damper  to  the  petrol 
entering  L). 

Air  inlet  tube. 

Gauged  jets. 

Gas  passage  througli  B. 

Revolving  throttle. 

Air  inlet  tube. 

Positioning  notches. 


A. 
B. 
C. 
D. 


I', 
G. 
H. 

J- 
K. 
1.. 
M. 


Adjusting  index. 

tioning  of  the  tubes  F  and  K,  these  being  provided 
with  registering  notches  L  corresponding  to  the  vari- 
ous sized  jets  G.  As  these  tubes  protrude  through 
the  top  of  the  carburetter  and  are  provided  at  their 
extremities  with  graduations  M,  there  is  no  necessity 
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to   dismantle   the    carburetter   in   order   to   make    ad- 
justments. 

After  the  throttle  has  arrived  at  the  fully  opened 
position,  a  further  movement  supplies  pure  air  to 
the  engine.  Marketed  by  Thomson  Bennett,  Ltd., 
Cheapside,   Birmingham. 

No.  7.— The  Trier  and  Martin  Carburetter. 

This  carburetter,  unlike  most  of  the  foregoing,  has 
three  jets,  A,  B,  and  C,  which  are  all  covered  when 
the  throttle  piston  D  is  on  the  extreme  left,  this 
position  allowing  pure  air  only  from  the  port  E  to 
pass  into  the  engine  through  the  induction  pipe  F. 
In  the  diagram  the  port  E  is  shown  visible ;  in  reality 
it  is  further  to  the  right  behind  the  guide  block  G. 
When  the  throttle  D  is  drawn  to  the  right,  the  block 
G  first  covers  the  air  port  E,  thereby  completely  clos- 
ing the  passage  to  the  engine.  Further  movement  to 
the  right  uncovers  the  first  jet  A,  air  entering  at  H 
and  through  a  fine  atomising  air  spray  over  each  jet 
as    uncovered.        The    air    and    petrol    together    pass 


A  section  of  the  Trier  and 
Martin  carbareller. 


ABC.    Jets. 

D.  Throttle  cylinder 

E.  Pure  air  inlet. 

F.  Induction  pipe. 

G.  Guide  block. 
H.  Air  inlet  slot. 
J.    Tube  covering  jets. 

Extra  air  spring. 


A  K. 

through  the  stem  J  to  the  induction  pipe  F.  Further 
movement  of  the  throttle  slide  D  to  the  right  un- 
covers the  jets  B  and  C  in  sequence.  On  full  throttle 
opening  with  all  three  jets  uncovered,  extra  air  is 
allowed  to  enter  through  the  port  E  and  a  clever 
device  K,  consisting  of  a  spring  closed  at  one  end. 
The  suction  behind  this  closing  plate  at  high  speeds 
is  sufficient  to  open  the  spring  slightly  and  so  allow 
air  to  pass  between  the  coils  of  the  spring.  Marketed 
by  Trier  and  Martin,  Ltd.,  New  Church  Road, 
Camberwell,  London,   S.E. 

No.  8.— The  Claudel-Hobson  Carburetter. 
A  special  feature  of  this  carburetter  is  the  peculiar 
formation  of  the  throf-le  valve.  The  petrol  enters 
at  A  and  passes  up  the  jet  B,  which,  it  will  be  seen, 
is  of  peculiar  construction.  Surrounding  the  jet 
proper  is  a  sheath  C,  which  is  pierced  by  holes  top 
and  bottom,  this  arrangement  producing  an  atomising 
effect  upon  the  petrol  issuing  from  the  jet  proper  B. 
For  starting  up,  the  flap  D  is  closed  over  the  air 
inlet  E,  a  very  rich  mixture  passing  through  the  pas- 
sage F  when  the  throttle  G  is  closed.  After  the 
engine  has  been  started  the  flap  D  is  opened,  and  the 
mixture  passes  through  the  throttle  block  G,  and  on 
opening  the  throttle  further  the  passage  F  is  cut  out 
by  the  throttle  block  as  shown.  By  this  time  a  small 
■lot  H  surrounding  the  jet  comes  into  operation,  and 
AS  the  throttle  is  opened  afid  the  volume  of  gas  pass- 
ing the  throttle  block  increases  the  slot  H  is  opened 
out  to  form  two  wide  cross  slots,  the  form  of  which 
is  shown  at  J.  Further  movement  of  the  throttle 
brings  the  full  throttle  opening  into  operation  as  shown 
in  the  section.  A  fine  adjustment  of  the  low  speed 
mixture  is  given  by  the  adjusting  screw  K.  The  size 
of  the  jet  orifice  is  determined  as  usual,  the  shape 
of  the  apertures  H  and  J  being  settled  by  the  makers. 


and   remain  constant 
niche  L  is  cut  in  the 
mixture  to  pass  when 


71 

Loose  Carburetters. 

for  each  carburetter.     A   small 

throttle  which  allows  sufficient 

the  engine  is  working  dead  slow 

Two  views  of  the  Claudel-Hobson 
carburetter. 

A.  Petrol  inlet. 

B.  Jet. 

C.  Sheath  surrounding  ]et. 

D.  Flap  valve  over  air  inlet. 

E.  Air  inlet. 

F.  Petrol  vapour  by-pass. 

G.  Throttle  block. 
H  J.    Low  speed  mixture  slots  in 

throttle  block. 

K.  Lowest  speed  mixture  adjtist- 
ing  screw. 

L.  Niche  in  throttle  supplying 
sufficient  mixture  for  dead 
slow  free  runniog. 

M.    Water-jacket. 


or  running  light.     Marketed  by  H.  M.  Hobson,  Ltd., 
16,   Pall  Mall,   London,   S.W. 

No.  9.— The  Zenith  Carburetter. 

This  carburetter  has  a  double  jet,  the  inner  one 
being  connected  direct  to  the  float  chamber;  the  outer 
one  is  in  connection  with  a  tube  into  which  petrol  is 
allowed  to  flow  through  the  orifice  A.  Subjected  to 
the  suction  of  the  engine  when  the  throttle  C  is  nearly 
closed  is  a  duct  D  which  leads  into  and  through  the 

plug  E,  the  latter  being  a 
push  fit  in  the  well  F. 
The  duct  D  communi- 
cates with  a  tube  G 
bevelled  at  the  bottom 
and  lying  within  the  in- 
termediate        tube         H, 

Part  sectional  view  of  the  latest 
pattern  Zenith  carburetter  show- 
ing slow-running  attachment. 

A.  Plug  with  gauged  petrol  orifice. 

B.  Air  inlet. 

C.  Butterfly  throttle 

D.  Petrol  duct. 

E.  Plug  carrying  inner  and  inter- 
mediate tubes. 

F.  Petrol  well. 

G.  Inner  tube  conveying  mixture  to 
duct  D. 

H.  Intermediate  tube  with  gauged 
petrol  orifice  J  and  air  orifice  K. 

J.  Gauged  petrol  orifice  in  inter- 
mediate tube  H, 

K.  Gau;;ed  air  orifice  in  intermediate 
tube. 

L.  Set  screw  securing  plug  E. 

wiiich  in  its  lower  capped  end  has  a  gauged  orifice  J. 
When  the  engine  is  not  running,  or  when  it  is  running 
very  slowly,  the  well  F  contains  petrol  to  the  height, 
approximately,  of  the  petrol  level  in  the  float  chamber. 
This  supply  of  petrol  finds  its  way  from  the  float  cham- 
ber through  the  gauged  orifice  in  the  plug  A.  When 
the  engine  is  started  it  draws  immediately  upon  the 
petrol  in  the  intermediate  tube  H,  and  so  obtains  prac- 
tically pure  petrol,  but  after  a  few  revolutions  of  the 
engine  that  source  of  supply  is  used  up  to  be  re- 
plenished at  a  definite  rate  by  the  liquid  passing 
through  the  orifice  J,  air  passing  in  at  B  and  K  to  give 
the  correct  mixture.  So  long  as  the  throttle  is  not 
opened  and  the  engine  is  not  run  fast  the  slow  running 
device  supplies  all  the  necessary  mixture,  but  when  the 
throttle  is  opened  this  source  of  supply  cannot  cope 
with  the  demand,  and  the  main  jets  comes  into  use. 
The  slow  running  device  is  a  feature  of  the  Zenith 
carburetter,  and  the  means  of  adjusting  this  device 
are  also  interesting  as  variations  of  the  air  and  petrol 
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Loose  Carburetters. 

supplies  can  be  made  by  determining  the  sizes  of  the 
holes  J  and  K  in  the  tube  H.  Marketed  by  the 
Zenith  Carburetter  Co.,  17,  Harp  Lane,  London,  E.C 

No.  10.— The  Scott-Roblnson  Carburetter. 

In  this  carburetter  a  needle  A  which  projects  into 
the  jet  B  is  carried  by  a  piston  C,  which  in  turn  is 
free  to  flide  up  and  down  in  the  guide  F.     On  the 

throttle  G  being 
'  A  vertical  section  of 
the    Scott  -  Robinson 
carburetter. 


A*  Jet  needle. 

B.  Jet. 

C.  Piston. 

D.  Air  release  boles. 

E.  Petrol  orifices. 

F.  Guide  for  piston. 

G.  Throttle. 
H.  Air  inlet. 

J.  Air  passage  past 

piston  C. 

K.  Induction  pipe. 

L.  Petrol  inlet. 


C. 


opened,  the  air 
enters  at  H  and 
passes  up 
through  J  to  the 
induction  pipe 
K.  In  passing 
J  it  lifts  the 
piston  C,  there- 
by raising  the 
needle  A  out  of 
the  jet  B  and 
allowing  the  petrol  to  flow.  The 
petrol  flowing  through  the  jet  falls 
to  the  bottom  of  the  piston  C,  and 
is  drawn  out  through  the  small 
holes  E  round  the  bottom  of  the  piston,  and  mixes 
with  the  air  passing  through  J.  The  more  the  throttle 
is  opened  the  more  the  suction  past  J  rai.ses  the  piston 
C  and  with  it  the  needle  A,  thereby  allowing  extra 
petrol  to  flow  through  the  jet  B  and  thence  through 
the  holes  E  into  the  air  flow  past  J,  and  so  to  the 
induction  pipe.  Marketed  by  Mr.  M.  Scott  Robinson, 
24,  Norfolk  House  Road,   Streatham,   London,   S.W. 

No.  11.— The  Sthenos  Carburetter. 

The  float  chamber  A  is  of  the  usual  type.  From  it 
petrol  flows  by  the  channel  B  into  the  well  C.  Its 
entry  to  the  well  C  is  via  the  plug  D,  which  has  a 


The  Sthenos  carburetter. 

A,  Float  and  float  chamber.  I.     M  un  jet. 

B.  Petrol  channel  to  both  jets.    "K.    HiUcal  resistance  to  check  flow  to 
■C,     Petrol  well  for  pilot  jet.  main  jet  at  high  fluid  speeds. 

D  Entry  plug  to  pilot  well  C.  L.    Throttle. 

B.  Pilot  jet  orifice.  M.    Main  air  orifice, 

F,  Air  bole  to  pilot  well.  N.    Lock  nut  to  main  jet,  also  serving  as 

G.  Petrol  tube  to  pilot  jet.  box  key  to  all  parts  of  carburetter. 
H.  Air  channel  for  pilot  jet. 

very  small  orifice,  so  small,  in  fact,  that  more  petrol 
cannot  enter  the  well  C  than  can  be  taken  by  the 
engine  pilot  jet  E,  which  also  takes  the  form  of  a 
screw  plug.  In  the  well  C  is  an  air  hole  F,  so  that 
it  will  be  seen  that  the  well  is  open  to  the  atmosphere. 
Down  this  well  a  small  tube  G,  connected  to  the 
pilot  jet  E,  runs,  and  the  air  for  the  pilot  jet  is  taken 
up  the  aperture  H,  and  (when  the  throttle  is  as  shown 
in  the  diagram)  has  no  effect  upon  the  main  jet  J, 
which  is  fed  by  petrol  through  the  same  channel  B 
as  the  small  jet^  but  the  petrol  passes  through  a 
helical  passage  in  the  plug  K,  which  the  maker  terms 


a  resistance,  and  the  mission  of  this  will  be  explained 
later.  With  the  throttle  L  in  the  position  shown,  the 
main  jet  J  is  closed  to  the  engine,  but  the  pilot  jet 
E  is  open  to  it.  Now  the  throttle  can  be  adjusted 
by  a  stop  so  that  the  engine  will  just  run  on  the  jet 
E  and  the  air  which  comes  up  H,  and  which,  it  will 
be  observed,  places  no  suction  on  the  main  jet  J,  as 
the  volume  of  air  is  so  small  and  the  main  air  intake 
M  so  large  by  comparison  with  the  air  channel  H, 
which  supplies  all  the  air  required  for  the  small  jet 
As  soon  as  the  throttle  is  opened  the  suction  on  the 
main  jet  J  commences,  and  the  petrol  drawn  through 
it  causes  the  level  of  the  petrol  in  the  pilot  well  to 
fall.  The  further  the  throttle  is  opened,  the  more 
completely  is  the  pilot  jet  E  put  out  of  business,  as 
not  only  is  practically  all  suction  removed  from  it, 
but  it  has  no  petrol  to  serve,  as  the  level  in  the  well 
C  falls  below  the  bottom  of  the  pilot  jet  tube  G.  To 
prevent  an  undue  flow  of  petrol  out  of  the  main-  jet 
at  high  engine  speeds  when  the  suction  is  at  its 
strongest,  it  will  be  seen  that  the  helical  plug  K  is 
inserted  in  the  petrol  channel  B.  While  this  has  no 
effect  at  low  fluid  speeds,  it  acts  as  a  brake  or  resist- 
ance at  high  fluid  speeds,  and,  consequently,  an  undue 
proportion  of  petrol  to  air  is  not  supplied  to  the  main 
jet  at  high  speeds;  indeed,  at  the  highest  speeds  the 
level  of  petrol  descends  to  practically  that  of  the  top 
of  the  plug  D. 

One  of  the  good  points  of  this  carburetter  scarcely 
reahsed  from  the  drawing  is  that  the  nut  N  beneath 
the  jet  not  only  serves  as  a  lock-nut  to  hold  the  jet 
in  position,  but,  when  it  is  unscrewed,  the  square  hole 
in  it  serves  as  a  box  key  or  spanner  by  which  the  jet 
can  be  instantly  removed,  and,  further,  it  will  unscrew 
the  top  jet  plug  E,  the  regulating  orifice  D,  and  the 
resistance  K.  Not  only  so,  but  each  screw  plug  is  of 
a  different  size,  so  that  the  wrong  one  cannot  be 
inserted  in  position.  The  float  chamber  can  be 
opened  by  a  mere  twist  of  the  lid.  We  have,  there- 
fore, an  extraordinarily  accessible  carburetter  complete 
in  itself,  which  can  be  dismantled  without  any  out- 
side tools.  Marketed  by  Mr.  J.  A.  Ryley,  r454, 
Martineau  Street,   Birmingham. 

No.  12. — The  Brown  and  Barlow  Carburetter. 

A  vertical  throttle  chamber  contains  a  rotary  sleeve 
valve,  so  ported  that  it  brings  into  operation  one 
after  the  other  what  amount  to  three  separate  and 
distinct  carburetters.  Two  of  these  are  placed  side 
by  side,  and  are  provided,   as  shown,  with  different 


The  Brown  and  Barlow  carburetter.      The  right  hand  sketch 
shows  one  of  the  jet  chambers  and  its  eccentric  adjustment. 

sized  choke  tube  orifices,  whilst  the  third  is  on  the 
further  side  of  the  central  chamber,  and  acts  simply 
as  a  pilot  jet  for  easy  starting.  In  the  little  carbu- 
retters there  are  separate  jets,  which  are  controlled 
in  size  by  an  eccentric  flange  upon  a  vertical  shaft. 
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wiiich,  terniiJiating  in  a  sloued  head  on  the  top  of  the 
mixing  clianiber,  allows  the  finest  adjustments  of  the 
-size  of  these  jets  to  be  made  whilst  the  engine  is 
running.  The  sharp  edge  of  the  eccentric  also  en- 
hances the  atomising  effect  of  the  spirit.  The  best 
•combination  of  jets  for  any  particular  purpose  is, 
of  course,  very  readily  found  by  experiment.  At  the 
top  of  the  throttle  chamber  is  a  flat  automatic  air 
valve,  the  action  of  which  is  governed  by  a  simple 
form  of  dash-pot.  Marketed  by  Brown  and  Barlow, 
Ltd.,   Westwood  Road,   Witton,   Birmingham. 

No.  13.— The  Blnks  de  Luxe  Carburetter. 
The  float  A  is  placed  in  the  float  chamber  with  its 
axis  horizontal,  being  connected  to  the  head  of  the 
needle  valve  B  by  means  of  the  two  hinged  levers 
shown.  The  top  of  the  float  chamber  C  is  provided 
with  a  spring-backed  plunger  for  depressing  the  float 
for  flooding  when  required,  whilst  the  cover  can  be 
almost  instantly  removed  by  swinging  to  one  side  the 
flat  spring  D.  Two  jets  are  used,  one  a  starting  jet 
and  the  other  for  general  running.  The  starting  jet 
has  its  own  air  inlet  E  with  a  choke  tube  plug  F, 
which  can  be  rotated  by  slackening  the  wing  nut  G. 
Rotation  of  this  plug  has  the  effect  of  increasing  or 
..Jecreasing  the  area  of  the  choke  tube,  the  jet  being 
concentric  with  the  plug.  The  same  arrangement 
applies  to  the  normal  running  jet  H.  This  has  a 
choke  tube  of  larger  bore  but  of  the  same  form,  the 
milled  head  J  being  locked  by  the  same  wing-nut  as 
the  smaller  choke  tube. 

Each  jet  and  choke  tube  is  provided  with  its  own 
throttle  valve  of  the  mushroom  type,  the  stems  K  and 
L  being  visible  in  the  left-hand  view.  The  main  valve 
has  an  extension  with  a  V  cut  in  it,  so  as  to  ensure  its 
being  brought  into  use  gradually.  The  stems  are 
operated  upon  bv  levers  on  the  spindle  M,  the  lever 
acting  on  starting  throttle  K,  having,  however,  a  lead 
on    the    other    so    that    the    starting    throttle    can    be 

opened  first  or 
alone.  Above 
the  lever  operat- 
ing the  stem   K 


Part  sectional  view  of  Smith  and  Son's 
new  four-jet  carburetter. 


Two  views  of  the  Binks  de  Luxe  carburetter.    Thai  on  the  left  shows  the  mixing  chamber  with 

its  cover  plate  removed,  while  the  right-hand  illustration  is  a  plan  view  of  the  carburetter 

showing  the  float  chamber  with  its  lid  removed. 


A.  Float. 

B.  Needle  valve. 

C.  Float  chamber  cover. 

D.  Float  chamber  cover  spring. 

E.  Air  inlet  to  small  jet. 

F.  Small  choke  tube  plug. 


G.  Wing  nut  locking  choke  tube 

plugs. 
H.  Large  jet. 
J.   L.irge  choke  tube  plug. 
K.  Spindle  of  starting  throttle 

valvej 


Loose  Carburetters. 
is  a  valve  N  which  can  be  opened  to  admit  pure  air  to 
the  engine  when  both  throttle  valves  are  closed,  as 
when  running  downhill. 

The  mixing  chamber  is  shown  in  the  left-hand  view 
with  its  cover  plate  removed,  this  cover  plate  being 
held  in  position  by  eight  small  screws.  It  is  not  often 
necessary  to  remove  it,  but  is  easily  detachable  when 
required.  On  the  right-hand  side  of  the  mixing 
chamber  in  the  left-hand  view  will  be  seen  a  flat 
rotating  valve  P,  which  is  merely  an  extra  hand-con- 
trolled operated  air  valve.  Marketed  by  C.  Binks, 
Ltd.,   Eccles,    Manchester. 

No.  14.— The  Smith  Carburetter. 
Petrol  is  led  from  the  float  chamber,   which  is  of 
the  ordinary  needle-valve  type,  to  a  ring  in  which  four 
separate  jets  are  fixed,   tflese  jets  being  of  different 

sizes.  The  jets  are  .■..■.,r,„.,.,..,„.;„..„.,„„„.y,,,. ....,■., ,,..-, 

separated  by  two 
diametrical  walls 
which  divide  the 
ring  and  its  tube 
into  four  compart- 
ments, each  of 
which  has  its  air 
inlet  at  its  base 
and  forms  a  separ- 
ate carburetter  in 
itself.  One  of 
them,  for  the  pur 
pose  of  giving  a 
rich  mixture  for 
starting,  has  a 
sharp  constriction 
cast  into  its  side 
to  give  a  higher 
velocity   to  the   air  past  the  jet. 

Sliding  on  the  outside  of  the  quadruple  choke  tube 
is  a  sleeve  which  is  perforated,  and  which  furnishes 
in  conjunction  with  ports  in  the  tube  an  extra  air 
regulation.  At  the  top  end  of  the  choke  tubes  are 
four  square  ports  at  different  heights  and  overlapping 
one  another,  as  it  were  (this  is  clearly  shown  in  the 
sketch),  and  each  of  these  ports 
communicates  with  one  choke 
tube.  They  are  opened  and 
shut  by  an  annular  piston  which 
slides  over  the  top  of  the  tube 
inside  a  guide.  The  position 
of  the  piston  is  dependent 
purely  and  simply  upon  the 
suction  of  the  engine.  Beside 
the  piston  is  a  peculiar  rotat- 
ing type  of  throttle  valve,  and 
both  these  members  are  in  com- 
munication with  one  another, 
being  let  into  a  hot  water 
jacketed  box  which  forms  the 
body  of  the  carburetter,  where 
the  mixture  from  the  four 
sources  unites.  The  multi-port 
throttle  valve  is  designed  to 
promote  complete  vaporisation 
of  the  mixture,  and  it  may  be 
remarked  that  it  is  placed  in  a 
different  position  in  the  racing 
type  of  carburetter.  In  this 
model  the  double  right  angle 
course  which  the  mixture  has 
to  follow  is  considerably 
straightened  out.  Marketed 
by  S.  Smith  and  Sons,  Ltd.,  9, 
Strand,   London,  W.C. 


L.  Spindle  of  main  throttle  valve. 
M.  Throttle  valve  lever  spindle. 
N.  Scavenging  air  valve. 
P.  Hand-operated  extra  air  valve. 
Q.  Adjustable  induction  pipe 
flange. 
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No.  15.— The  HoUey  Carburetter. 

The  jet  E  is  formed  in  a  cup-shaped  chamber. 
When  the  engine  is  stationary  the  petrol  level  rises  part 
of  the  way  up  this  cup-shaped  chamber  to  the  foot 
of  the  starting  tube  J.  It  is,  therefore,  obvious  that, 
if  the  butterfly  throttle  be  opened  a  mere  fraction, 
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A  sectional  view  of  the  Holley  carburetter. 

H.  Connection  between   jet    and    jet 

proper. 
I.    Needle  valve  to  jet  for  re{(U]atiaK. 
J.  Starting  tube. 
K.  Starting  nozzle 
L.  Choke  tube. 
M.  Mixer  tube  above  jet 
N.  Holes  in  base  of  M. 
O.  Main  air  inlet. 


A.  Filter  gauze. 

B.  Petrol  inlet  valve. 

C.  Float. 

D.  Petrol  overflow  in  case  of  flood- 

ing. 

E.  Jet  piece  in  cup-shaped  chamber. 

F.  Petrol  inlet  to  jet  chamber  from 

float  chamber. 

G.  Ail  inlet  to  jet  chamber. 


a   verv 
K,   it 


the  engine,   on  being  turned  over,   will  suck 

rich  mixture  up  J   through  K  and  will  start. 

should  be  mentioned,  is  made  as  a  screw  plug,   and 

plugs  of  different  sized   orifice   are   applied,   so  that 

just  the  right  quantity  of  petrol  for  starting  the  engine 

and  running  it  dead  slow  can  be  provided  by  using 

the   right  sized   plug.       As  soon   as  the   engine   has 

started  and  the  throttle  is  opened  more 

widely  the  petrol  level  in  the  cup  drops, 

and  the  jet  functions  in  the  usual  way. 

It  will  be  seen  that  the  orifice  F  connects 

the  float  chamber  with  the  jet  and  it  will 

not  pass    more    than    a  given  amount  of 

petrol,  so  that  when  the  demands  of  the 

engine    for    petrol    become    greater    the 

level  is   automatically   lowered,    and   the 

cup  above  the  jet  is  no  longer  filled  with 

petrol. 

F,  as  shown  in  the  drawing,  has 
no  method  of  adjustment,  and  none 
is  required  when  carburetters  are 
turned  out  for  a  given  size  of  engine,  but 
when  it  is  desired  to  move  a  carburetter 
from  engine  to  engine,  or  to  make  the 
same  carburetter  suit  different  sizes  of 
engines,  F  can  be  provided  with  an 
adjustable  plug  like  K,  so  that  just  the 
right  size  of  orifice  can  be  secured.  This 
also  provides  means  of  adjustment  should 


any  great  change  in  the  viscosity  of  the  fuel  regularly 
used  be  made.  ' 

The  jet  itseif  can  be  adjusted  by  the  needle  valve  I^ 
so  that  just  the  correct  a])erture  can  be  given,  and,, 
once  given,  the  adjustment  locked,  but  there  is  also 
another  uncommon  feature  in  the  admission  of  air 
into  the  jet  itself.  It  will  be  noticed  that  there  is  a 
channel  G  at  the  side  of  the  jet  chamber.  This  is  an 
air  passage  between  jet  E,  through  H,  and  the  float 
chamber  into  which  air  is  admitted  freely  by 
small  "  breather  "  orifices,  and  the  theory  is  that  a 
small  quantity  of  air  passes  through  G  and  inter- 
mingles with  the  petrol  coming  through  F  to  the  jet. 
Above  the  jet  there  is  a  mixer  tube,  or  funnel  M,  to 
assist  in  the  atomisation  of  the  petrol  from  the  jet. 
which  passes  up  it,  some  air  being  taken  at  N.  The 
main  principle  of  the  carburetter  is  that  the  petrol 
orifice  F  from  the  float  chamber  to  the  jet  is  never 
subjected  to  suction  but  only  to  gravity,  and  can  never 
pass  more  than  a  predetermined  quantity  of  petrol 
in  a  given  time.  This  is  brought  about  by  the  air 
orifice  G,  as  without  this  there  would  be  a  direct 
suction  not  only  on  the  jet  but  on  F.  Marketed  bv 
Holley  Bros.,  Ltd.,  46,  Northumberiand  Road, 
Coventry. 

No.  16.— The  Facile  Carburetter. 

By  reference  to  the  left  hand  illustration,  which  is  a 
side  view  of  the  throttle  chamber  with  cover  removed, 
the  rotary  throttle  E  is  seen  within  with  the  jet  covered 
JDy  the  jet  sleeve  D  passing  through  a  circular  hole 
in  the  body  of  the  carburetter  and  through  a  specially 
shaped  slot  in  the  throttle  ring.  Mounted  eccentric- 
ally on  the  throttle  spindle  is  a  quadrant  G,  the  peri- 
phery of  which  passes  over  the  top  of  the  jet  and  is 
rotated  with  the  throttle.  Over  the  jet  proper  is 
screwed  the  adjustable  jet  sleeve  D,  in  the  crown 
of  which  an  orifice  of  the  proper  diameter  is  bored, 
and  through  which  the  petrol  sprays  against  the  face 
of  the  quadrant.  It  is  the  distance  at  which  the  face 
of  the  quadrant  is  set  from  the  flat  crown  of  the  jet 
sleeve  that  governs  the  quantity  of  petrol  which  can 
be  drawn  through  the  jet  by  the  suction  of  the  engine. 

The  jet  proper  has  a  thread  cut  upon  it  upon  which 
the  jet  sleeve  is  screwed,  this  sleeve  being  capable 
of  adjustment  from  outside  bv  means  of  a  spanne' 
inserted  through  the  slot  J. 

The  eccentricity  of  the  quadrant  at  the  open  pos' 
tion  of  the  throttle,   by  which  the  height  of  its  per: 


■ 

Two  aspects  of  the  Facile  carburetter.     The  left-hand  illustration  shows  the 
throttle  cover  chamber  removed. 


A.  Float  chamber. 

B.  Neck  of  throttle  chamber 

C.  Fixed  jet. 

D.  Adjustable  jet  sleeve. 

E.  Throttle  barrel. 


F.  Stud    adjusting 

of  G. 

G.  Eccentric  quadrant  controliing 

petrol  supply. 
H.  Air  opening  in  throttie  barrel. 


eccentricity     J.   Slot  for  access  to  hexagon 
on  adjustable  jet  sleeve 
K.  Petrol  union  pipe. 
L.  Air  inlet  union, 
M.  Induction  pipe  union. 
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Tke  emble>n  o)  strength, 
reiia!iiliiy,  and  efficiency. 


Seven  years  of  unequalled 
success  in  all  parts  of  the 

world. 


THE   MOST   RENOWNED   OAR    IN    EUROPE    FOR   MOUNTAIN   CLIMBING. 


THE    L/ /\  i>l  V  >«  I  J\   is   unequalled   in   Silence,   Cool    Running,   and   Reliability. 


15   H.P.   MODEL.      Engine  80  mm.  x    130  mm.,  Chassis  with   Wire   Wheels,  4  Tyres,   815    x     105   mm.. 

Spare  Rim.  Speedometer,  suitable  for  light  4-seate(l  or  2-seate(l  body  £395     :    0     :    0 


15    H.P.    MODEL.      Complete  with  torpedo  body    and  lamps 


from       £535    :    0    :    0 


We  specialize  in  strong,  light  bodies  for  Colonial  requirements. 

30   H.P.    MODEL.       I'.nginc  100  mm.  x  130  mm..  Chassis  with  Wire  Wheels,  4  Tyres.  880  x  120  mm..  Spare 

Kim,  Speedometer,  suitable  for  any  type  of  body  up  to  7-soated.     Special  Colonial  Model       £540     :    0     :    0 

30  H.P.  MODEL.  Chassis  also  supplied  with  complete  accessory  equipment,  including  Wire  Wheels, 
Rushmore  Dynamo  Electric  Lighting  Equipment  with  6  Lamps,  Klaxon  Horn,  all  fitted 
to  Chassis  and  connected  up.  Spare  880  x  120  Tyre  on  l^m.  Speedometer,  Special 
Colonial   Model        £595     :    0     :    0 

30  H.P.  MODEL.  Fitted  with  torpedo  body  as  illustration,  but  witli  Wire  Wheels.  Inc'uding  above- 
mentioned  accessories £780    ;    0    :    0 


W.   L.   STEW.ART    &    Co.,   Ltd.. 

26.   ALHCMAPLE   ST..   PlCCAniLI.V.    LONDON. 


T*l'*eriinMc   Arfdresx: 


"Clalanic,  Piccy.  London^ 
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COLONIAL  MODELS. 


12  H.P. 

4   CYLINDER 
4  SPEEDS  — 
4  S EATER  — 


R.A.a   RATING    13  9 


Including  hood,  screen,  side  and  tall 
lamps  (oil  or  electric),  two  acetylene 
head  lights,  detachable  wheels,  and 
spare  wheel  with  grooved  tyre,  horn, 
and    complete  tool    kit. 

£370 


THESE 

ARE  BUT 

TWO 

OF  THE  MANY 

FEATURES 

WHICH 

HAVE  MADE 

SWIFT   CARS 

SUPREME. 


I2h.p.  4-cylinaer  engine,  showing  enclosed  valves.' 


DESIGNED  AND 

BUILT  FOR, 

WITH   A   COMPLETE 

KNOWLEDGE 

OF,    COLONIAL 

REQUIREMENTS. 

SEND    FOF^ 

COLONIAL   LIST. 


1 2  h.p.  4-5peed  gear  box. 


THE  SWIFT  MOTOR  Co.,  Ltd., 

COVENTRY,  Eng. 


A.B.C.  and  A  1  Code: 


REPRESENTATIVES 

WANTED  FOR 

COUNTRIES  SI  ILL  OPEN' 
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EXTRA   WIDE 

TRACKS. 

SPECIALLY  STRONG 
SPRINGS. 

LARGE  RADIATORS. 

STEEL  DETACH- 
ABLE WHEELS,  Etc., 
TO  ALL  COLONIAL 
MODELS. 

WHEREVER  ANY 
CAR  CAN  GO.  THE 
"SWIFT"  WILL  GO. 


THE 


CYCLE  CAR. 

OLIrMPlA'S     GREATEST 

SENSATION. 
WATER-COOLED  TWIN- 
CYLINDER      ENGINE. 

CARDAN    SHAFT    DRIVE. 


SPECIALLY    DESIGNED.  COM- 
FORTABLE, ROOMY  SEATING 
FOR     TWO. 

THREE-SPEED  AND  REVERSE 

ETC..     ETC. 
A  PERFECT   CYCLE  CAR 

£14rO. 


COLONIAL    MODELS. 


10  KP. 

4-CYLINDER 


Complete  with  hood,  screen,  one  head  ilgiu, 
side  ana  tail  lights,  detachable  wheel,  and  spare 
wheel  w'th  tyre    and    complete    kit  of  tools. 


The  Swift  10  h.p.  Four- 
cylinder  Engine.  Note 
cleanness  of  design  and 
easy  accessibility  of  a!!  parts. 
Aluminium  plates  enclosing 
valves  are  easily  detachable. 
See  complete  list  for 
other    important     features. 
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TELEGRAMS-' SWIFT,"  COVENTRY. 
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DETACHABLE  WIRE  WHEELS 

can  be  detached  and  permanently  replaced  by  a  spare  in 
less  than  one  minute,  and— the  automatic  locking  device  is 
positively  infallible. 

To  the  modern  motorist  Riley  Detachable  Wire  Wheels  ?ire  a  practical 
necessity  on  account  of  the  great  saving  of  time,  trouble,  and  tyre  expense 
which  they  effect.  Scientifically  designed  and  produced  on  a  plant  up  to 
date  in  every  single  detail,  and  easily  the  first  of  its  kind  in  the  world, 
Riley  Wire  Wheels  are  indispensable  to  the  Colonial  motorist.  Here  are  a 
few  successes  for  which  they  are  in  no  small  measure  responsible. 

SCHNEIDER.      Only    complete    teams   to   finish   in    Grand    Prix   de 

France. 
F.A.B.     Winner  of  Coupe  de  Liedekerke,  Ostend. 
HERMES.     Bracketed  first  team  with  Minerva  in  Belgium  Grand  Prix. 
GREGOIRE  at  San  Sebastian.      Bracketed  first   with    Metallurgique 

for  best  performance  in  San  Sebastian  Rallye. 

SPA.     2nd  in  Coupe  de  Parthe. 

BENZ.     Ist  at  Gaillon  Hill-climb. 

OPEL.     Ist  in  Frankfort  Motor  Club's  Competition. 


Lighter  than  steel  or  wood,  unequalled  for  simplicity  and  strength,  and 
;niost  economical  on  tyres.  "  Royal  Wheel  Book  "  post  free  on  receipt  of 
■post  card. 

Riley  (Coventry)  Ltd.,  City  Works,  Coventry, 

ENG. 
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N 


J.  Throttle  operating  lever. 
K.  Petrol  throttle  valve. 
L.   Paraffin  throttle  valve. 
M.  Mixing  chamber. 
N.  Outlet  to  vaporiser  and  iuductloo 
pipe. 


Sectional  view  of  the  Stewart- 
Morris  paraffin  carbarelier.  The 
letters  are  referred  to  in  the  text. 


may    be    of 
low    grade. 

The  petrol  float 
chamber  A  is  con- 
nected by  the  usual 
leads  within  the  car- 
buretter casting  to  a 
small  jet,  the  end  of 
which  stands  up  with- 
in the  air  passage 
C,  surrounded  by  a 
choke  tube  E.  The 
paraffin,  on  the  other 
hand,  is  conveyed 
from  the  float 
chamber  B  by  a  duct  Fig.  1. — Siciional  view  of  the  throttle 
to  the  main  jet  with-  <"^  mixing  chambers  of  the  BinPi 
in   the   main   air  pas  petrol -paraffin  carburetter. 

sage  D,  with  a  similar 
but  larger  choke  tube 
F.  Both  choke  tubes 
are  readily  adjust- 
able by  slacking  the  nut  which  holds  down  the  double 
dog  G. 

When  it  is  desired  to  start  an  engine  fitted  with 
this  carburetter,  the  throttle  lever  is  opened  a  little 
way  only,  which  has  the  effect  of  opening  the  small 
throttle  valve  K,  fig.  i,  without  moving  the  main 
throttle  valve  L.  Both  these  valves  are  of  the  in- 
verted mushroom  type,  and  are  held  up  against  their 
seatings  by  springs.  The  small  valve  K  is  that 
regulating  the  petrol  gas  supply,  whilst  L  controls  a 
supply  of  paraffin  vapour.  Therefore  when,  as  men- 
tioned, the  valve  K  alone  is  opened  the  engine  is 
supplied  only  with  petrol  vapour  and  air,  which  passes 
through  the  mixing  chamber  M  and  thence  to  the 
induction  pipe  by  way  of  the  outlet  N.  Attached  to 
the  latter  outlet  is  an  exhaust  heated  vaporiser  which 
shall  be  described  later,  and  after  the  engine  has  been 
running  a  short  while  the  vaporiser  becomes  heated 
and  the  paraffin  may  be  brought  into  use  by  the 
throttle  being  opened  further.  The  end  of  the  lever 
J  will  then  bear  upon  the  top  of  the  valve  L,  so 
opening  the  latter  and  admitting  to  the  engine  paraffin 
vapour  and  air,  which  meeting  the  petrol  mixture  in 
le   mixiiire   clKinibcr   M,    passes   witli    it   thrmigh    the 


phery  above  the  jet  is  set  at  the  full  throttle  opening, 
can  be  adjusted  at  will,  also  from  outside  the  appara- 
tus by  means  of  the  stud  F  which  projects  through  the 
cover.  The  throttle  opening  and  the  jet  delivery 
being  adjusted  exactly  at  closed  and  open  throttle 
positions  while  the  engine  is  running,  all  the  inter 
mediate  positions  are  consequently  proportionate. 
Thus  the  carburetter  has  two  independent  settings, 
the  slow  speed  for  stationary  running  made  by  raising 
and  lowering  the  jet  sleeve  with  the  small  spanner 
operated  through  the  slot  J,  while  for  power  and  high 
speed  the  adjustment  is  obtained  by  varying  the  eccen- 
tricity of  the  quadrant  as  suggested  above. 

The  float  feed  cham- 
ber is   attached   to  the 

neck     of     the     throttle 

feed  chamber  in  such  a 

way  that  it  can  be  fixed 

at   any    desirable    angle 

thereto.       Marketed  by 

the    Facile    Carburetter 

Syndicate,  Ltd.,  Jubilee 

Place,  Chelsea,  London, 

S.W. 

No.  17.— The  Stewart- 
Morrts  Paraffin 
Carburetter. 

When    the    induction 

pipe  throttle  A  is  nearly 

shut     {i.e.,     for     slow, 

light       running),        the 

auxiliary  air  throttle  B, 

which  is  connected  with 

it    by    a    link,    is    com- 
pletely shut,  and  all  air 

passing    to    the    engine 

is     drawn     in     at     C, 

whence,     passing     over 

the    fuel    orifice    D,    it 

passes  on  through  E  to 

the  vaporiser. 

The    carburetted    air 

from  the  vaporiser  then 
re-enters    the    carburetter,    passing    into    the    mixing 
chamber  F  at  G,  and  by  lifting  the  valve  H  passes 
through   the   throttle   to   the   engine.     An    adjustable 
tapered    needle    J    working    in    the    fuel 
orifice  D  is  attached  to  the  valve  H,  the 
vertical    movement  of    which,   therefore, 
controls    the    amount    of    fuel    which    is 
allowed    to    mix    with    the  air  passing  in 
from  C.     When    the    throttle    is    further 
opened  the  auxiliary  air  throttle  B  is  also 
opened,    and    still    further    air    can    be 
allowed  to  enter  the  mixing  chamber   F 
by  a  hand  controlled  valve  not  shown  in 
the  sectional  illustration. 

No  float  chamber  is  used,  the  fuel 
(either  paraffin  or  petrol)  entering  at  K. 
Marketed  by  the  Stewart-Precision  Car- 
buretter Co.,  Ltd.,  199,  Piccadilly. 
London,  W. 

No.  18.— The  Blnks  Petrol-paraffin 
Carburetter. 

In    this    carburetter    two    float    cham- 
bers   A    and    B    are    provided.         A    is  „./,,,     .^ 
fed    from    the    petrol    tank    and    B    from                    Pigs.  2  and  J.-Two  v.ews  of  the  Binks  petrol-paraffin  carburetter. 

the  paraffin  tank.       These  two  tanks  could  a.  Petrol  float  chamber.  F.  Main  choke  tube  surrounding  M.  Mixing  chamber. 

h<"     nnmhinpH       nn/>     rlivieinn     rpnrpcontino-  B.  Paraffin  float  rhambei.                           paraffin  jet.  N.  Outlet  to  vaporiser  and  in- 

Oe     COmOinea,     one     mviSlOn     representing  c.  Air  inln  to  petrol  jet.  G.  Dog  piece  securing  choke  tubes  ductionpipe. 

20%     for     petrol,     the     remaining    80%     of  D.  Main  aiiinlet  past  paraffin  jet.  H.  Throttle  control  lever.  P.  Hand-operated  additioiud 

o.^„„~    W_"J~    .-.            •     I    u                  £             \.-    I.  ^-  Small  choke  tube  surrounding  ].  Throttle      operating       lever  air  valve. 

space    being    occupied    bv    paraffin,     which  petrol  jet.  within  mixing  chlmber. 
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vaporiser  and  thence  to  the  engine.  It  will  thus  be 
seen  that  when  the  engine  is  pulling  with  the  throttle 
more  than  halfway  open  both  petrol  and  paraffin  form 
the  fuels,  but  the  wider  the  thrrtttle  is  opened  the 
greater  the  proportion  of  paraffin  to  petrol,  until  witli 
full  throttle  80%  paraffin  is  being  used.  Marketed 
by  C.  Binks,  Ijd.,  Ecrles,  Man- 
chester. 

No.  19.— The  G.C.   Paraflln  Gis  Pro- 
ducer. 

This  carburetter  itself  is  in  appeal- 
ance  like  a  silencer,  and  in  point  of 
I  act  displaces  the  silencer  entirely  on 
a  car  to  which  it  is  fitted.  From  the 
|)araffin  tank  the  oil  passes  through 
a  float  chamber,  and  a  needle  valve 
with  a  sight  glass  in  front  of  the  drip, 
and  thence  to  the  carburetter.  In 
the  carburetter  the  oil  flows  from 
a  perforated  pipe,  and  is  heated  to  a 
j^as  at  a  very  high  temperature  by 
being  spread  over  a  large  area  of 
special  packing  in  the  carburetter ;  the  latter  also  con- 
tains several  expansion  chambers  for  the  exhaust  gases 
of  the  engine,  so  acting  also  as  a  silencer.     At  the 


engine  pass  al(jng  the  tube  B  to  expand  in  the  chamber 
C  and  thence  to  pass  into  the  chamber  D,  and  from 
there  into  the  atmosphere  through  the  outlet  E. 
Paraffin  from  the  drip-feed  regulator  enters  at  F  and 
passes  along  the  perforated  pipe  G  and  its  enveloping 
tube  H,  which  is  also  perforated.     From  these  tubes 


j<ig.  2 — Longitudinal  and  cross  sections  of  the  GC.  carburetter. 


A.  Exhaust  inlet. 

B.  Exhaust  pipe. 
C  D.  Exhaust  expansion  chambers. 

E.  Exhaust  outlet. 

F.  Paraffin  inlet. 
G    Perforated  paraffin  sprinkler. 
H.  Perforated  protecting  pipe  for  G. 


J.   Perforated    partition    to  O.  Air  heating  pipe. 

collecting  chamber  K.  T.  Porous  packing,  heated  by  prox- 

K.  Gas  collecting  chamber.  imity  of  exhausted  gRSes,  over 

L    Paraffin  gas  outlet  pipe.  which  the  paraffin  spreads,  and 
M.  Casing  round  gas  collecting        from  which  it  is  evaporated  and 

chamber.  subsequently  gasified. 

N.  Air  intake.  W.  Outer  casing  of  carburetter. 


Fig.    1. — The  float-feed  chamber  U  and  the  needie-valve  V  for  the 
paraffin  supply.    The  pipe  F  leads  the  paraffin  to  the  carburetter. 

same  time  as  the  engine  draws  this  highly  heated 
paraffin  ga.s  from  the  carburetter  it  also  draws,  mixed 
with  it,  a  considerable  volume  of  air.  This  mixture 
of  air  and  gasified  paraffin  (vaporised  paraffin  in 
fact),  still  at  a  high  temperature,  is  led  through  a 
jacketed  pipe  at  high  velocity  to  an  ordinary  three- 
way  plug  C(x;k  carried  on  the  induction  pipe.  On 
passing  through  the  cock  to  the  induction  pipe  air  is 
drawn  in,  which  has  the  effect  of  cooling  and  diluting 
the  rich  paraffin  gas,  so  that  a  full  charge  is  drawn 
into  the  cylinders,  diluted  to  the  correct  richness. 

The  whole  attachment  consists  of  a  silencer-like 
carburetter  (which  displaces  the  ordinary  silencer),  a 
paraffin  tank,  a  float  chamber,  needle  valve,  and  three- 
way  cock  with  control  lever.  All  these  may  be  fitted 
independently  of  the  existing  petrol  t:arburetting  ap- 
paratus and  its  control  gear. 

Fig.  I  shows  the  paraffin  float  chamber,  through 
which  the  fuel  passes  to  the  drip-feed  on  the  right  of 
the  illustration.  From  this  drip-feed  the  paraffin  is 
<lrawn  by  the  engine  suction  to  the  carburetter,  which 
also  acts  as  a  silencer  for  the  exhaust  gases.  The  car- 
buretter is  shown  in  section  in  fig.  2.  In  this  A  is 
the   inlet  through   which   the  exhaust  ga.ses   from   the 


the  paraffin  is  distributed  over  the  packing  T  through 
which  it  percolates,  thereby  becoming  rapidly  heated 
and  gasified.  The  suction  of  the  engine  in  the  in- 
duction pipe  L  draws  the  gasified  paraffin  into  the 
chamber  K,  where  it  mixes  with  the  air  drawn  in  at 
X  and  heated  in  the  tube  O,  the  mixture  passing  to 
the  induction  pipe  L  inside  the  casing  M. 

After  leaving  the  carburetter  by  the  pipe  L  the  gas 
is  led  to  a  three-way  cock.  On  the  tap  being  opened 
the  suction  of  the  engine  draws  extra  .air  in  at  an 
orifice,  which  cool  air  meets  the  hot  air  vaporised 
jjaraffin  from  L  and  cools  and  dilutes  it  so  that  it 
enters  the  engine  in  a  state  suitable  for  combustion  in 
llie  ordinary  manner. 

It  should  be  added  that  the  engine  is  started  up  on 
l)etro] ;  after  five  minutes  running  on  petrol,  to  warm 
the  engine  up  the  jjaraffin  tap  is  turned  on  and  it 
then  runs  solely  on  the  latter  fuel.  Marketed  by  the 
British  and  Colonial  G.  C.  Syndicate,  Ltd.,  11.  Hart 
Street,   Bloomsbury,  London,  W.C. 

No.  20.— The  H.P.  Carburetter. 

This  carburetter  has  three  jets,  all  three  in  line  with 
the  passage  to  the  induction  pipe  and  each  surrounded 
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Fig.  a. 


I'ii-  b. 


Fig.  c. 


by  an  air  intake  tube  G,  a  spring  loaded  throttle  block 
F  being  inserted  in  the  induction  pipe  above  the  jets. 
The  action  is  extremely  simple,  and  is  as  follows  : 

Fig.  a  shows  the  throttle  block  in  such  a  position 
that  all  three  jets.  A,  B,  and  C,  are  shut  off  and  the 
pure  air  port  D  open  so  that  pure  air  may  pass  directly 
into  the  engine. 
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I'lg.  //  shows  the  throttle  block  in  such  a  position 
that  ail  three  jets  are  still  shut  off  and  pure  air  pre- 
vented from  passing  into  the  induction  pipe.  Fig.  c 
shows  the  first  jet  A  in  operation  by  the  rotation  of 
the  throttle  block  F  to  the  position  shown,  and  in  fig. 
d  jet  H  is  also  opened,  while  fig.  c  shows  all  three  jets 
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Fit.  d. 


Fig-f- 


Fit.  e. 

The  H.P.  carburetter  shown  in  vertical  section  in  each  of  its 
six  main  positions. 


ABC.     Jets.     D. 


Pure  air  port.     E.     Induction  pipe. 
G  G  G.    Air  int.ike  or  choke  tube. 


Throttle  block. 


fully  opened  and  the  throttle  opening  to  the  induction 
pipe  fully  open  also.  A  still  further  movement  of  the 
throttle  lilock  to  the  position  shown  in  fig.  /  allows 
extra  air  to  be  admitted  through  the  pure  air  port  D. 
Marketed _  by  Henry  Garner,  Ltd.,  Moseley  Motor 
Works,  Birmingham. 

No.  21.— The  Garner  Carburetter. 

The   Garner  carburetter   is   of  the   two-jet   varietv, 
and   is   characterised    by   its   extreme   simplicity.     Air 

enters  at  a  port  A  below 
the  jets  B  and  C,  and 
passes  through  choke 
tubes  the  size  of  which 
:nay  be  set  to  suit  differ- 
ent engines.  The  gas  is 
then  controlled  1)\  a 
liarrel  throttle  D  which 
determines  the  amount  of 
mixture  to  pass  into  the 
cylinder.  Circular  ports 
E  and  H  are  cut  in  the 
barrel  to  correspond  with 
the  choke  tubes,  and  are 
so  arranged  that  first  the 
small  jet  B  only  is  in 
(>[)eration.  Then,  as  the 
main  and  larger  jet  C 
and  air  supply  are  opened 
up  the  small  jet  is  shut 
off.  The  Gamer  carbu- 
retter is  light  and  small, 
and  is  adaptable  to  almost 
any  engine.  Marketed 
by    Henrv    Garner.     Ltd.. 


The  Garner   two-jet  carburetter. 

The  letters  are  referred  to  in  the 

accompanying  text. 


Mo.seley  Motor  Works,   Birmingham. 

No.  22.     The  Longuemare  Carburetter. 

When  the  throttle  S  is  closed  the  <iuantitv  of  fuel 
required  to  keep  the  engine  slowly  turning  over  is  very 
-small — less  than  that  Avhich  flcjws  into  G  and  H.  The 
surplus  therefore  rises  in  the  column  E  through  the 
hole  Tv  to  the  normal  le\el  in  the  flnat  i-hamber.     Witli 


Loose  Carburetters. 

'  the  throttle  shut,  or,  rather,  in  the  slow  running  posi- 
tion, the  petrol  is  drawn  up  the  tube  W  to  the  jet  X,  tiie 
head  of  which  is  enveloped  in  a  small  choke  tube  V, 
air  being  drawn  in  through  Y,  the  mixture  pa.ssing  to 
the  engine  through  the  pilot  holes  Ai  and  Bi  in  tlie 
throttle   block. 

.Sudden  opening  of  the  throttle  S  cuts  off  the  slow 
running  jet  X  and  its  choke  V,  owing  to  the  peculiar 
form  of  the  throttle  S,  air  being  now  drawn 
through  the  main  choke  R  from  the  air  inlets  (^,  and 
petrol  from  the  rose  jet  X',  l)elow  which  is  a  re.sene 
of  petrol  easily  drawn  by  the  engine  from  the  chamber 
1-,  which  again  is  rapidly  replenished  by  the  column 
of  petrol  in  the  pillar  E  through  the  passages  K  and 
H.  However,  the  demands  of  the  engine  have  now 
reached  a  pitch  with  which  the  orifice  G  cannot  cope, 
cimsecjuently  there  is  no  surplus  to  pass  up  K  to  form 
a  reserve  column.  In  fact,  the  converse  happens  ;  the 
demand  in  the  passage  H  is  so  great  that,  besides 
drawing  petrol  from  G,  air  is  also  drawn  from  W,  down 
E  and  through  K,  and,  together  with  the  ])etrol, 
emerges  at  the  sprayer  X',  where  it  impinges  on  the 


Section   of  the   model  F.B.   Longuemare   carburetter. 


A.  Float  chamber. 

B.  Flo.-it. 

C.  Float  chamber  cover. 

D.  Constant  level  fioat  valve. 

E.  Compensating  column. 

F.  Petrol  orifices. 

G.  Petrol  oiifice. 
H.  Petrol  channel. 
J.  Jet  column. 

K.  Air  or  petrol  holer. 

L.  Petrol  chamber. 

M.  Air  holes. 

N.  Main  mixture  exits. 

O.  Deflector. 

P.  Petrel  supply  adjusting  valve. 


Q.  Main  air  inlets. 

R.  Choke  tube. 

S.  Throttle. 

T.  Throttle  lever. 

U.  Outlet  to  engine. 

V.  Slow  running  choke. 

W.  Slow  running  petrol  supply  tube. 

X.  Slow  running  jet. 

Y.  Slow  running  air  inlets. 

Z.  Slow  running  adjustment  screw. 

Al.  Bi.  Holes  in  throttle  for  mixture 

for  slow  running. 
Ci.  Petrol  supply. 
Di.  Hot  jacket  connections. 


jilate  O.  from  which  it  rebounds  horizontally,  and  is 
met  by  the  upward  draught  of  air  through  the  choke  R, 
and  carried  through  the  throttle  i)lock  to  the  induc- 
tion pipe  U  to  the  engine.  Further  movement  of  the 
throttle  agjiin  uncovers  the  jet  X.  and  so  an  un- 
restricted flow  is  provided  for  the  air  from  the  inlets 
()  to  the  induction  pipe  U,  except  for  the  bridge 
carrying  the  pilot  choke  V.  Sold  by  E.  J.  Hardy  and 
Co..   I.ttl.,  (Jueen  Victoria  T^oad.   Coxentrv. 
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Lubricating    Systems. 


A  Review  of  Existing  Methods  of  Maintaining  the  Oil  Feed  to  the  Engine  Bearings. 


THE  engine,  it  is  obvious  enough,  is  the  heart  of 
an  automobile,  and  it  is  no  less  true  that  the 
heart  of  the  engine  is  its  lubrication  system. 
The  ignition  may  fail  and  cause  a  temporary  stop 
page.  The  carburation  may  be  upset  by  some  ex- 
traneous cause  and  produce  a  loss  in  efficiency.  But 
if  the  lubrication  go  wrong  not  only  will  there  be  a  loss 
in  efficiency  terminating  in  a  stoppage  altogether,  but 
it  is  more  than  likely  that  serious  damage  will  be  done 
to  \'ital  parts.  This  being  the  case,  it  is  somewhat 
surprising  to  find  (tot  homines,  qi/ot  sententice)  that 
there  are  almo.st  as  many  varieties  of  lubricating  systems 
as  there  are  designers  of  motor  cars.  They,  however, 
lend  themselves  to  grouping  readily  under  a  few  main 
classifications,  though  they  differ  from  one  another  in 
a  great  many  minor  and  sometimes  important  details. 
As  set  out  hereafter,  these  classifications  are  primarily 
three  in  number,  the  completely  po.sitive  system,  the 
partially  positive,  and  what  may  be  described  as  the 
"  incidental."  In  other  words,  there  is  the  system  in 
which  the  oil  is  directly  forced  to  every  moving  part, 
secondly  the  system  in  which  it  is  forced  to  some  mov- 
ing parts  and  splashed  on  to  others,  and  thirdly  the 
system  in  which  the  oil  is  splashed  on  to  all  parts. 

On  prima  facie  grounds  one  is  justified  in  saying 
that  only  the  first  of  these  systems  is,  practically 
speaking,  applicable  to  the  ideal  car,  but  automobile 
design,  like  every  other  branch  of  engineering,  is  built 
up  out  of  an  infinite  number  of  compromises,  and 
Aence  there  may  be  some  difference  between  what  is 
theoretically  perfect  and  what  is  practically  expedient. 
One  of  the  chief  diflSculties  of  motor  car  construction 
is  to  arrange  matters  so  that  economy  is  served  no  less 
than  efficiency.  The  loose  tongued  often  make  these 
two  terms  interchangeable,  being  led  away  by  appear- 
ances, but  as  a, matter  of  fact  they  are  extremely  dis- 
tinct. Indeed,  it  is  almost  a  truism  to  say  that 
efficiency  can  always  be  improved  at  the  expense  of 
economy,  provided  that  the  latter  term  be  made,  as 
it  should  be,  to  embrace  a  consideration  of  the  whole 
and  not  merely  of  a  part.  Automobile  economy  is, 
it  must  be  remembered,  something  more  than  mere 
fuel  consumption.  To  take  a  case  in  point.  Where 
a  factory  is  driven  by  a  steam  plant,  efficiency  of  this 
plant  (in  terms  of  horse-power  developed  per  unit 
weight  of  fuel)  may  be  increased  by  the  use  of  some 
special  form  of  device  which  regains  part  of  the  heat 
which  is  otherwise  wa.sted  up  the  chimney.  But  if 
this  device  cost  j£j,ooo  to  install  and  only  saves  five 
tons  of  coal  a  year,  then  it  is  clear  that  it  regains  less 
than  it  loses,  and  is,  therefore,  not  economical,  though 
it  is  none  the  less  efficient. 

It  is  exactly  the  same  with  lubricating  systems.  Of 
two  lubricating  systems,  of  which  A  costs  :^,^o  to 
install  and  uses  one  gallon  of  oil  per  thousand  miles, 
whilst  B  co.sts  ^15  to  install  and  u.ses  a  gallon  and  a 
quarter  of  oil  per  thousand  miles,  it  is  obvious  that 
A  is  the  more  efficient,  while  B  is  the  more  economical 
always  provided  that  both  work  in  practice  sufliciently 
well  to  allow  the  engine  a  life  commensurate  with  that 
of  other  parts  of  the  car. 

The  probability  is  tliat  if  a  car's  useful  life  were 
expected  to  be,  say,  a  hundred  years,  there  would  be 
no  divi.sion   amongst   designers'    opinion   as   tn   which 


was  the  more  desirable  principle  of  lubrication  to 
adopt.  As  it  is,  other  important  questions  enter  into. 
the  matter.  Simplicity,  and  Ease  and  Cheapness  of 
Accurate  Production,  and  Understandableness,  are 
points  which  are  driven  home  by  competition  in  the 
open  market,  and  hence  it  is  only  natural  to  find  these 
considerations  modifying  the  theoretical  idea  of  per- 
fection. It  is  not  intended  to  be  suggested  by  this 
that  any  reputable  motor  car  manufacturer  would 
deliberately  sacrifice  either  efficiency  or  economy  to 
decrease  his  cost  of  production.  On  the  other  hand, 
the  difference  between  "  Perfection  "  and  "  Nearly 
Perfection,"  whilst  being  obvious  enough  on  a  balance 
sheet,  may  never  make  its  presence  felt  in  a  car's  actual  • 
running.  This,  then,  is  the  fundamental  compromise 
which  lies  at  the  root  of  car  design. 

The  pros  and  cons  of  the  two  main  systems  are  as 
follows,  the  intermediate  system,  which  is  partially 
meclianical  and  partially  splash,  partaking  to  a  cer- 
tain extent  of  their  advantages  and  disadvantages. 

Positive   System. 

The  great  advantage  is  that,  provided  there  be 
a  sufficient  pressure  behind  the  oil  supply,  lubrication 
will  be  forced  to  every  working  part.  It  might  be 
thought  that  one  difficulty  in  design  contained  in  this 
.system  would  be  the  proportioning  of  the  various  oil 
orifices  which  lead  to  the  cylinder  walls,  gudgeon  pin, 
big  end  bearings,  and  main  crankshaft  journals.  This, 
however,  is  not  the  case,  it  only  being  necessary  to- 
make  certain  that  the  piston,  which  is,  as  it  were,  the 
terminus  of  the  line,  is  receiving  a  definite  amount  of 
lubricant,  when  the  other  bearings  can  be  flooded  to- 
a  considerable  extent  without  doing  any  harm.  There 
is,  however,  a  limit  to  this  flooding,  for  a  good  propor- 
tion of  the  excess  flowing  from  the  big  end  bearings 
will  be  flung  on  to  the  cylinder  walls  and  the  latter 
consequently  over-oiled.  The  principal  difficulty  is 
that  the  crankshaft  must  be  hollow  practically  through- 
out its  length,  and  that  to  provide  a  sufficiently  easy 
flow  the  internal  leads  must  be  of  fairly  large  dia- 
meter. Great  care  must  also  be  taken  in  plugging 
the  ends  of  these  ducts  on  the  crankshaft  webs  that  the 
weight  of  the  plugs  is  uniform,  otherwise  the  crank- 
shaft is  slightly  thrown  out  of  balance.  The  certainty 
witli  which  the  oil  is  forced  along  the  crankshaft  and 
up  tlie  connecting  rod  to  the  gudgeon  pin  and  piston 
depends  to  a  con.siderable  extent  upon  the  tightness 
of  tlic  big  end  and  main  bearings.  If  tliese  become 
slack  tlien  the  feed  to  the  gudgeon  pin  is  lessened  by 
tlie  amount  that  they  allow  to  leak  past,  hence  wear 
in  a  big  end  bearing  may,  with  this  .system,  reduce 
beyond  the  safety  limit  the  amount  of  oil  delivered  to 
the  piston.  In  fact,  as  the  system  is  usually  arranged, 
the  presence  of  one  slack  main  bearing  can  affect  the 
wear  of  all  the  other  bearings  unless  due  notice  be 
taken  of  it  and  the  feed  pressure  increased.  Provid- 
ing this  be  high  enough  an  oil  film  between  the  sur- 
faces can  practically  be  ensured  under  all  conditions 
of  load,  and  it  is  for  tliis  reason  that  when  properly 
carried  out  the  positive  principle  is  capable  of  giving 
such  excellent  results.  It  cannot  be  denied,  how- 
ever, that  it  is  expensive  to  install,  and  a  considerable 
amount  of  work  has  to  be  done  on  parts  which  require 
to  be  accuratelv  balanced. 
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Splash  System. 

The  splash  system  is,  of  course,  simplicity  itself, 
and  by  requiring  a  minimum  amount  of  internal  piping 
and  no  internal  work  to  be  done  whatever  upon 
i)alanced  rotating  parts  this  is  naturally  the  system 
which  makes  best  for  cheap  and  rapid  production.  It 
has  also  been  abundantly  proved  that  when  intelli- 
gently designed  it  gives  remarkably  good  results.  Its 
disadvantages  are  primarily  that  the  flow  to  the  bear- 
ings being  by  gravity  the  oil  film  between  working  sur- 
faces is  liable  to  be  destroyed  under  heavy  loads. 
This  dilficulty  can,  of  course,  be  overcome  almost  com- 
[)letely  by  the  use  of  properly  designed  distributing 
<lucts  in  the  bearings.  A  secondary  disadvantage 
arising  out  of  the  first  is  that  if  a  particle  of  foreign 
matter  be  accidentally  allowed  to  enter  the  oil  circula- 
tion it  may  seriously  affect  its  working,  whereas  with 
a  sufficiency  of  pressure  behind  it  such  matter  would, 
of  course,  be  blown  out  of  the  way,  hence  in  a  great 
many  cases  this  splash  .system  is  modified  by  a  posi- 
live  feed  through  the  main  bearings  and  big  ends,  as 
these  parts  are  the  most  easily  damaged  by  a  cessation 
of  the  supply  of  lubricant. 

One  disadvantage  of  the  splash  system  is  that  oil 
is  not  flung  uniformly  on  to  the  cylinder  walls,  but  in 
fact  is  distributed  in  what  is  the  direct  converse  of 
the  desired  manner.  If  the  engine  run  clockwise 
more  oil  is  thrown  by  the  connecting  rod  on  to  the 
right  hand  cylinder  wall  than  on  to  the  left,  the  latter 
being,  of  course,  near  tangential  to  the  path  of  the 
big  end.  It  is,  however,  this  left  hand  wall  which 
resists  the  thrust  of  the  piston  due  to  the  angularity 
of  the  connecting  rod,  and  hence  the  oil  is  not  directed 
fo  that  side  of  the  piston  and  cylinder  which  is  under 
the  greatest  load.  Much  the  same  may,  however,  be 
said  of  the  positive  system  if  the  oil  be  fed  to  the 
cylinder  walls  simply  through  the  hollow  gudgeon  pin, 
for  in  this  case,  too,  the  oil  is  led  to  the  slack  side 
instead  of  the  tight  side.  It  has  sometimes  been 
stated  that  this  is  correct  in  principle,  being  exactly 
analogous  to  the  case  of  the  journal  bearing  in  which 
as  every  apprentice  knows,  lubrication  must  be  fed  in 
at  the  slack  side.  .Such  an  analogy  is,  however,  quite 
erroneous,  since  the  piston  does  not  rotate,  and  hence 
has  no  tendency  in  itself  to  maintain  an  unbroken  oil 
film  around  it. 

Feed. 

There  are  at  present  three  systems  of  feed  in  use, 
namely : 

1 .  Feed  by  time.  (This  at  one  time  enjoyed  con- 
siderable popularity,  but  is  now  only  found  on  the 
cheapest  of  cars.) 

2.  Feed  relative  to  the  speed  of  the  engine.  (This 
principle  greatly  preponderates  at  the  present  time.) 

,V  Feed  proportional  to  the  load.  (This  has  only 
comparatively  recently  been  introduced,  and  is  at 
present  in  a  very  small  minority.) 

There  can  bo  no  two  opinions  as  to  which  of  these 
three  is  the  be.st.  Whilst  the  last  one  is  right,  the 
other  two  are  almost  equally  wrong.  Feed  by  time 
generally  takes  the  form  of  a  visible  drip  actuated 
either  by  low  exhaust  pressure  or  by  gravity.  If  the 
feed  be  adjusted  to  give  a  definite  number  of  drops 
per  minute,  then  the  lubrication  remains  the  same 
whether  the  engine  ticks  round  idly  or  runs  at  full 
throttle  under  load.  The  feed  of  oil  is  thus  alter- 
nately insufficient  and  excessive  according  to  the 
nature  of  the  load  against  which  the  engine  has  to 
pull.  The  average  load  will,  of  course,  under  ordi- 
iiarv  running  remain  fairly  constant,  and  hence,  in  the 
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end,  such  a  feed  will  come  out  more  or  less  right. 
But,  on  the  other  hand,  it  is  never  actually  right 
except  at  such  moments  as  the  engine  is  running  under 
some  specific  load.  For  all  other  loads  it  must  in- 
variably be  wrong. 

Much  the  same  remarks  apply  to  the  second  system, 
in  which  a  pump  is  used  driven  by  the  engine,  and 
accordingly  delivering  a  volume  of  nil  which  varies 
per  unit  of  time  with  the  engine  speed.  At  the  same 
time  it  possesses  an  enormous  advantage  over  the 
drip  feed  in  that  the  oil  is  subject  to  a  practicable 
pressure.  None  the  less,  it  fails  to  an  exactly  equal 
extent  in  giving  alternately  too  much  and  too  little 
oil  according  to  circumstances. 

Let  it  be  supposed  that  the  oil  delivered  is  exactly 
correct  when  the  car  is  running  at  twenty  miles  an 
hour  on  a  perfectly  level  road,  then  it  is  obvious  that 
the  oil  supply  will  be  increased  when  the  car  is  run- 
ning down  a  gradient  at  thirty  miles  an  hour,  and  that 
if  no  change  in  gear  be  made  the  supply  in  lubrication 
will  be  decreased  when  it  is  running  fifteen  miles  an 
hour  up  a  gradient.  This,  of  course,  is  exactly  the 
reverse  of  what  should  be  the  case,  because  at  thirty 
miles  an  hour  downhill  the  engine  would  probably  be 
working  under  a  much  lighter  load  than  when  it  is. 
pulling  the  car  fifteen  miles  an  hour  uphill,  hence 
at  this  thirty  miles  an  hour  it  will  require  less  oil  than 
at  the  slower  speed  uphill.  In  other  words,  the  feed 
proportionate  to  engine  speed  would  only  be  correct 
provided  that  the  load  also  was  always  proportional 
to  the  engine  speed,  whereas,  of  course,  such  is  not 
the  case  under  ordinary  running,  although  in  the  end 
the  two  features  will  probably  average  out  tolerably 
equal.  It  is  this  fact  which  causes  most  engines  to. 
smoke. 

On  a  slightly  down  gradient  or  on  the  level  with  the 
wind  behind  one,  a  mere  whiff  of  gas  will  maintain  a 
car  at  a  fairly  high  speed,  and  in  these  circumstances, 
the  engine  load  is  exceedingly  light  whilst  the  supply 
of  oil  is  comparatively  heavy.  The  cylinder  walls, 
therefore,  get  over-lubricated,  with  the  result  that 
smoking  occurs.  These  several  disadvantages  are  all 
obviated  by  making  an  oil  feed  proportionate  neither 
to  time  nor  to  speed,  but  to  load.  This  can  be  done 
in  several  ways,  three  of  which  are  detailed  hereafter, 
viz.,  the  Rolls-Royce,  Daimler,  and  Panhard.  In  every 
case  the  mechanism  necessary  is  extremely  simple. 
Types  of  Pump. 

Opinions  of  designers  appear  to  be  fairly  equally 
divided  as  to  which  is  the  better  type  of  pump  to  use 
for  maintaining  the  oil  circulation.  At  present  a  gear 
pump  with  two  pinions  running  in  mesh  with  one 
another  appears  to  preponderate,  though  a  direct- 
acting  or  plunger  pump  is  apparently  increasing  in 
vogue.  This  certainly  is  due  to  the  fact  that  the  ad- 
vantages of  a  high  pressure  system  are  becoming  more 
and  more  realised,  and  for  this  the  piston  type  of 
pump  is  superior  to  the  pinion  type,  as  the  latter  can 
only  pump  against  comparatively  low  pressures,  and' 
in  addition  it  cannot  lift  to  such  an  extent  as  the 
plunger  type.  Both,  however,  suffer  to  different 
extents  from  the  same  disadvantages,  namely,  that 
unless  submerged  in  the  oil  supply  they  require  prim- 
ing before  they  will  work  satisfactorily,  the  piston 
pump  being  admittedly  better  than  its  rival  in  this 
respect.  For  this  reason,  one  frequently  finds  them- 
located  at  the  lowest  part  of  the  engine,  where, 
pro\ided  there  be  any  oil  at  all  in  the  sump,  they  are- 
sure  to  be  "drowned,"  although  it  by  no  means 
follows  that  tii'~  is  the  most  convenient  place  they- 
could    occupy. 


So 


THE   AUTOCAR    IMPERIAL   YEAR    BOOK. 


Lubricating  Systems. 

niters. 

In  general,  one  of  the  p)oints  at  which  criticisms  can 
be  levelled  in  lubrication  systems  is  the  absence  or 
paucity  of  filters.  In  our  opinion,  it  is  a  most  impor- 
tant matter  that  oil,  whether  constantly  circulating  or 
not,  should  be  maintained  as  free  from  foreign  matter 
as  possible.  It  is,  in  fact,  almost  inconceivable  that 
one  could  have  too  many  filters  introduced  into  a 
system.  If  the  objection  be  made  that  they  are  liable 
to  clog  up,  and  in  doing  so  require  frequent  cleansing 
and  attention,  this  is  clear  proof  that  their  presence  is 
beneficial.  If  a  filter  be  used,  and  if  after  months — 
one  may  almost  say  years — of  work  it  does  not  clog 
up,  this  may  be  taken  as  an  indication  that  it  is  sui>er- 
fluous,  but  a  lubrication  system  in  which  this  would 
happen  is  scarcely  to  be  imagined.  It  is  not  merely 
enough  to  filter  the  oil  when  pouring  it  into  whatever 
form  of  containing  vessel  is  used  from  which  the  oil 
is  subsequently  drawn.  When  oil  is  toeing  worked 
between  wearing  surfaces  it  rapidly  loses  its  lubricat- 
ing qualities,  not  so  much  because  these  are  destroyed 
by  heat  or  by  any  internal  change  of  a  chemical 
nature,  but  because  the  oil  gets  filled  with  very  small 
fragments  of  metal  in  a  state  of  suspension.  Before 
the  used  oil  is  replaced  into  circulation  it  is  therefore 
advisable  that  these  particles  of  metal  should  be  re- 
moved, which  can  obviously  only  be  done  by  very 
careful  and  complete  filtering.  It  may  be  urged  that 
if  the  bearings  are  kept  floo<^led  by  lubricant  little  harm 
can  result  in  the  fact  of  these  metallic  particles  being 
pre.sent,  but  this  view  is  scarcely  tenable  when  sub- 
jected to  careful  consideration.  Lubrication  is  only 
effective  when  an  unbroken  film  of  oil  lies  between  the 
working  surfaces.  Whatever  the  load  on  these  sur- 
faces be,  within  reason,  the  oil  film  is  not  destroyed 
provided  it  be  maintained  at  sufficient  pressure. 
Failure  in  the  oil  film  may  easily  be  brought  about 
by  an  accumulation  of  small  j)articles  of  metal,  which 
produce  a  metallic  contact  between  the  working  sur- 
faces, and,  secondly,  set  up  an  unnecessary  increase  of 
friction.  It  is  for  this  reason  that  a  positive  higii 
pre.ssure  oiling  system  hns  so  much  to  commend  it. 
A  high  pressure  in  itself  is  almost  sufficient  to  ensure 
that  no  such  collection  of  particles  can  form  in  ordi- 
nary circumstances,  and  not  only  so,  but,  given  suffi- 
cient pressure,  the  oil  can  l>e  forced  through  filters 
capable  of  almost  entirely  removing  the  im])urities 
which  have  gathered  in  the  course  of  circulati:)n.  If 
this  be  not  done  (and  a  great  deal  more  care  might 
he  exercised  in  this  respect)  the  conditions  are  pracri 
cally  analogous  to  a  laundress  having  only  a  single 
bucket  of  water  for  a  week's  washing,  adding,  we  will 
suppose,  a  few  drops  of  fre.sh  wnter  at  intervals  to 
make  up  for  loss  by  evai)oration  and  what  was  carried 
away  by  the  clothes  themselves. 

In  some  cases  filters  cf  exceptionable  size  and  num- 
ber are  used,  but  there  is  a  common  and  a  bad  ten- 
dency to  make  them  much  too  large  in  mesh.  It 
appears  that  in  some  ca.ses  the  function  of  the  filter 
has  been  conceived  to  be  that  of  arresting  such  things 
as  bolts,  nuts,  etc.,  that  may  get  thrown  around  inside 
the  engine.  Attention  is  rarely  given  to  the  import- 
ance of  making  the  mesh  small  enough  to  catch  the 
much  more  subtle  smaller  fry  which  are  none  the  less 
capalile  of  doing  a  lot  of  damage. 

The  ideal  sy.stem  should  contain  first  of  .ill  a  filter 
of  medium  mesh  in  the  filler  cap,  .secondly  a  filter  of 
fine  mesh  between  the  oil  supply  and  the  suction  valve 
of  the  pump,  thirdly  an  extremely  fine  filter  of  some 
such  material  as  thin  felt  between  the  pump  delivery 
and  the  bearing  .surfaces.     This  means  that  the  oil  is 


progressively  filtered  on  each  circuit.  Impurities  will, 
however,  be  deposited  wherever  the  used  oil  has  a 
chance  to  collect,  and  the  bottom  of  the  crank 
chamber  should  therefore  be  formed  of  a  shape  which 
will  encourage  such  impurities  to  precipitate  them- 
selves into  a  readily  detachable  trap  by  means  of 
which  they  can  from  time  to  time  be  removed.  It  is 
of  extreme  importance  that  all  the  filters  be  made  as 
accessible  as  possible.  Cleaning  them  out  is  not  an 
inviting  job  either  to  the  chauffeur  or  an  owner-driver, 
and  it  is  made  no  pleasanter  if  half  the  engine  has  to 
he  taken  down  before  this  performance  can  be  .success- 
fully completed  All  filters  should  also  be  large  in 
diameter,  so  as  to  be  capable  of  working  for  a  long 
time  without  the  liability  of  clogging  up.  If  a  felt  or 
other  fabric  diaphragm  be  used  it  should  be  arranged 
so  as  to  b)e  thrown  away  and  a  new  one  inserted  from 
time  to  time. 

Indicators. 

Four  types  of  indicators  are  in  general  use  by  means 
of  which  proper  working  of  the  oiling  system  can  be 
ascertained.  All  are  fairly  equal  in  popularity,  though 
if  anything  the  commonest  is  the  plunger  type.  This 
consists  of  a  small  cylinder  introduced  either  into  the 
direct  oil  circulating  pipe  coming  from  the  pump  or 
into  a  separate  by-pass  pipe.  This  cylinder  contains 
a  plunger  norm,ally  held  down  by  a  spring,  and  carry- 
ing externally  a  visible  head  piece  which  shows  at  a 
glance  if  there  be  any  pressure  in  the  circulating 
system  or  not.  Immediately  this  fails  the  spring 
returns  the  piston  and  its  tell-tale  head  to  a  position 
which  is  obviously  different  from  that  which  it 
<K:cupies  normally.  The  advantage  of  this  type  of 
indicator  is  that  when  it  cannot  be  seen  its  evidence  can 
be  obtained  through  sense  of  touch. 

The  second  type  is  the  ordinary  pressure  gauge  or 
manometer,  which,  of  course,  requires  some  artificial 
illumination  to  make  it  of  any  use  at  night.  On  the 
other  hand,  its  reading  is  informative,  since  it  shows 
at  a  glance  not  only  whether  the  oil  is  circulating  or 
not  hut  the  manner  in  which  it  is  circulating  also. 
The  drip  indicator  performs  much  the  same  otfice  as 
the  pressure  gauge,  enjoying  the  advantage  of  showing 
how  the  pump  is  working.  It  sometimes  provides  a 
ready  means  by  which  small  adjustments  can  be 
accurately  made.  Its  disadvantage  is,  however,  that 
in  time  the  glass  is  liable  to  get  clouded  and  that 
even  at  the  best  of  times  it  is  not  verv-  easy  to  see  and 
gauge  the  oil  flow.  The  fourth  type  of  tell-tale  is  a 
rotary  one,  consisting  practically  of  a  light  free-running 
form  of  gear  pump,  the  ])inions  of  which  are  placed 
under  a  glass  lid  so  that  they  can  be  seen  revolving 
in  the  flow  of  oil. 

Position  of  Oil  Vessel. 

In  the  great  majoritv  nl'  chassis  the  supply  of  oil  is 
intended  to  be  carried  in  the  sump  formed  in  the  lower 
half  of  the  crank  chamber ;  in  which  case  some  form 
of  gauge  is  used,  generally  consisting  of  maximum 
and  minimum  run-off  cocks,  placed  so  as  to  be  easily 
get-at-able.  The  amount  of  oil  thus  carried  varies 
consiflerably  in  different  engines.  In  some  cases  the 
volume  of  the  sump  has  been  cut  down  to  rather  a 
low  capacity,  so  that  it  requires  replenishing  consider- 
ably more  freciuently  than  the  petrol  tank.  This  is 
rather  a  mistake,  as  filling  up  with  »\\  is  necessarily 
at  the  best  of  times  a  somewhat  messy  job,  and  no 
])ossible  harm  can  be  done  when  designing  a  sump  to 
make  this  a  matter  of  weeklv  rather  than  daily  atten- 
tion. 'l"he  oil  supply  on  some  cars  is  carried  on  the 
dashboard,  in  others  on  the  engine  in  a  box  attached 
either  to  the   side   of  the   crank   chamber  or   to   the 


cylinders,  and  in  still  others  in  a  tank  attached  to  the 
side  of  the  frame.  Somewhere  underneath  the  bonnet 
is,  however,  clearly  the  best  place,  because  the  tem- 
perature is  there  much  more  equable  than  in  the  outer 
atmosphere — a  matter  of  little  importance  during 
threequarters  of  the  year,  but  by  no  means  negligible 
in  winter,  especially  when  the-  pump  has  lost  some  of 
Its  efliciencv  through   wear. 


Arrangement  of  Piping. 

It  does  not  appear  to  have  yet  been  decided  which 
as  to  be  preferred,  internal  cast-in  ducts  or  external 
piping.  On  the  .score  of  appearance  (or  rather,  dis- 
appearance), freedom  from  the  ill-effects  of  vibration, 
■simplicity,  and  cheajjness,  there  is  much  to  be  said 
for  the  first-named  arrangement.  On  the  other  hand, 
it  may  easily  be  argued  that  these  ducts  may  lead  to 
weaknesses  in  the  crank  chamber  casting,   as  well   as 
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being  difficult  to  get  at  in  case  of  accidental  stoppage, 
to  which  their  roughness  and  necessarily  sharp  angles 
make  them  more  liable  than  pipes.  There  is  no  doubt 
that  in  a  good  many  cases  they  give  trouble  in  the 
foundry,  for  a  three-eighth  inch  diameter  core  running 
the  whole  length  of  a  six-cylinder  crank  chamber 
requires  considerable  art  in  manipulation.  There  may 
often  also  be  some  slight  difficulty  in  clearing  such 
cast-in  ducts  of  foundry  sand,  quite  a  little  of  which 
is  of  course  capable  of  doing  considerable  harm  when 
eventually  moved  along  by  the  oil  circulation.  One 
great  advantage  of  the  external  pipe  system  is  that  in 
the  event  of  there  being  any  doubt  as  to  whether  there 
is  a  stoppage  in  the  circuit  the  undoing  of  a  union 
whilst  the  engine  is  running  will  speedily  put  such 
doubts  at  rest,  whilst,  in  the  event  of  foreign  matter 
causing  obstruction,  detachment  of  the  pipe  and  clean- 
ing it  out  should  be  matters  of  a  few  moments  only. 


Individual   Systems   Described 

The  black  lines  in  the  diagram  fig.  i  (which  repre- 
sents no  particular  engine)  indicate  the  circulation  of 
oil  in  the  general  type. 

Delaunay-BellevUle. 
The  base  of  the  crank  chamber  is  formed  into  an 
inclined  sump,  at  the  rear  end  of  which  is  a  direct 
acting  oscillating  plunger  pump  driven  off  the  cam- 
shaft. The  cylinder  of  the  pump  is  so  mounted  on 
its  trunnion  that  it  forms  its  own  valve  with  the 
trunnion  housing.  The  pump  delivers  through  a  de- 
tachable   filter    attached    to    the    side    of    the    crank 

chamber  into  a  duct  cast 
in  with  the  base,  from 
which  pipes  branch  to 
the  camshaft  and  crank- 
shaft bearings.  Both 
the  crank  pins  and  the 
connecting  rods  are 
hollow,  and  the  oil  is 
therefore  forced  direct 
to  the  big  ends  and  also 
to  the  hollow  gudgeon 
pins,  out  of  which  it 
flows  on  to  the  cylinder 
walls.  These  are  also 
lubricated  from  the  ex- 
cess of  oil  thrown  up 
from  the  big  ends  of  the 
Incorporated     in     the     filter     is 


Fig.  1.— Diagram  of  scheme  of 
oil-feed  in  positive  lubrication. 


connecting  rods, 
a  relief  valve  which,  when  the  pressure  rises  to  a 
pre-determined  amount,  allows  the  superfluous  oil  to 
be  returned  to  the  sump.  A  pressure  gauge  fitted  to 
the  dashboard  shows  how  the  circulation  is  proceeding. 
Lanchester. 
Contained  in  the  crank  chamber  is  a  skew  gear 
driven  pinion  pump  actuated  by  a  phosphor  bronze 
ring  carried  on  the  flywheel  end  of  the  crankshaft. 
Oil  is  drawn  through  a  filter  from  the  inclined  sump 
below  the  base  chamber,  and  is  delivered  direct 
through  a  long  external  pipe  to  the  seven  main  bear- 
ings of  the  crankshaft,  which  is  hollow.  Thence  the 
oil  is  forced  to  the  big  ends,  from  which  it  passes 
to  the  hollow  gudgeon  pin  and  to  the  cylinder  walls 
through  a  hole  drilled  in  the  connecting  rod.  The 
oil  supply  is  carried  in  the  crank  chamber  sump.  A 
piston  type  of  tell-tale,  which  rises  when  the  engine 
starts,  is  fitted  to  the  driver's  control  plate.  The 
sump  is  provided  with  an  oil  level  cock.  A  special 
feature  of  the  Lanchester  system  is  the  high  pressure 
of  the   circulation,   which   is   about   40  lbs.    when   the 


—Section    I.      Purely    Mechanical. 

engine  is  running  at  normal  speed.  A  blow'-off  valve 
is  used  to  prevent  the  oil  pressure  rising  to  an  exces- 
sive degree. 

Maudslay. 

The  crank  chamber  sump,  which  contains  the  supply 
of  oil  poured  into  it  through  one  of  the  eight  large 
crank  chamber  manholes,  is  divided  by  a  transverse 
partition  into  two  compartments,  from  each  of  which 
oil  is  drawn  by  a  pinion  pump  driven  by  an  extension 
of  the  camshaft  vertical  drive.  Oil  is  delivered  direct 
to  all  the  main  bearings,  and  thence  through  the 
hollow  crankshaft  to  the  big  ends,  after  which  it  passes 
up  the  tubular  connecting  rods  and  so  to  the  gudgeon 
pins.  The  cylinder  walls  are  lubricated  by  the  excess 
of  oil  which  flows  down  the  inside  walls  of  the  piston. 
No  filter  is  used  in  the  .system,  as  the  pump  draws 
from  a  point  some  distance  above  the  bottom  of  the 
sump,  and  the  latter  is  provided  with  draw-off  plugs. 
A  plunger  type  tell-tale  on  the  dashboard  indicates  the 
working  of  the  svstem. 

Metallurglque. 

A  vane  or  paddle  jjump,  driven  from  the  front  end 
of  the  crankshaft,  draws  oil  through  a  filter  from  the 
crank  chamber  sump  wherein  the  supply  is  contained, 
and  forces  it  to  an  oil  pressure  gauge  on  the  dash- 
board and  also  to  a  distributer 
three  main  crankshaft  bearings, 
big  ends  through  diagonal  ducts 
webs,     and     passes     thence     to 

l)earings  through  light  copper  tubes  carried  in  the 
channel  of  the  connecting  rods.  The  lubrication  of 
the  cylinder  walls  is  effected  by  the  throwing  up  of 
the  excess  of  oil  from  the  big  end  bearings.  .V  float 
indicates  the  level  of  supply  in  the  .sump. 
Rolls-Royce. 

A  gear  pump  placed  at  the  bottom  of  the  crank 
chamber  sump  is  driven  by  the  lower  end  of  the  verti- 
cal shaft  which  actuates  the  high-tension  distributer  of 
the  coil  and  accumulator  ignition  system.  This  isump 
draws  oil  through  a  filter  and  discharges  it  to  the  three 
main  bearings,  viz.,  at  each  end  and  in  the  middle  of 
the  crankshaft,  which  is  hollow.  Through  the  internal 
channels  the  oil  is  forced  to  the  big  end  bearings  and 
to  the  smaller  intermediate  bearings  of  the  crankshaft. 
The  connecting  rods  carry  small  copper  jiipes  which 
lie  in  the  channel  at  one  side,  and  oil  makes  its  w-ay 
through  these  pipes  to  the  gudgeon  pin  and  the  cylin- 
der walls.  The  oil  pump  is  provided  with  means  of 
adjustment  whereby  the  pressure  mav  be  regulated 
from   I  lb.   to  20  lbs.   per  sq.   in.,  which  is  registered 


pipe  Jeading  to  the 
It  then  reaches  the 
drilled  in  the  crank 
the     gudgeon     pin 
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on  a  pressure  gauge  on  the  dashboard.  One  of  the 
special  features  of  the  Rolls-Royce  system  is  the  fact 
that  within  certain  limits  the  oiling  of  the  cylinder 
walls  is  proportional  to  the  load.  A  patented  form  of 
valve  is  brought  into  operation  by  the  accelerator 
pedal  when  the  latter  is  moved  through  about  two- 
thirds  of  its  stroke,  and  directs  an  additional  supply 
of  oil  through  outside  piping  to  the  thrust  wall  of  each 


cylinder.  In  addition  to  that  contained  in  the  sump, 
a  supply  of  oil  is  carried  in  a  tank  attached  to  the 
side  of  the  frame,  from  which  the  sump  can  be  re- 
plenished when  necessary. 

Iris  (25  h.p.  and  35  h.p.  Models). 

These  cars  have  a  system  similar  to  that  of  the  Rolls- 
Royce,   with  the  exception  of  the  automatic  control. 


Section    IL    Semi-Mechanical. 


There  are  two  principles  in  common  use,  and  this 
section  may  therefore  he  sub-divided  into  systems 
which  employ  a  mechani- 
cal feed  both  to  the 
main  bearings  and  the 
big  end  bearings,  the 
rest  being  lubricated  by 
splash,  and  those  in 
which  only  the  main 
bearings     are     positively 

fed. 

Adler. 

Bolted  to  the  side  of  Fig.  2.— A  typical  system  of  semi- 
the  sump  below  the  crank  mechanical  oil-feed;  the  solid  black 
chamber  in  which  the  oU  and  the  ar.ows  indicate  the  oilfloy^;. 
is  contained  is  a  casing 

containing  two  gear  pumps  driven  by  a  vertical  shaft 
skew-geared  to  the  camshaft.  The  two  pumps  are  of 
different  sizes,  and  are  placed  one  above  the  other. 
The  function  of  the  upper  one  is  to  supply  a  sight 
feed  nidicator  on  the  dashboard  which  is  of  the  vi.sible 
drip  type.  It  contains  in  addi- 
tion, however,  a  simple  type  of 
piston  valve,  by  means  of  which 
from  lime  to  time  the  supply  of 
oil  may  be  directed  to  the  main 
universal  joint  of  the  cardan- 
shaft.  In  normal  circumstances 
the  delivery  of  the  larger  pump, 
and  also  the  outflow  from  the 
sight  feed,  is  taken  to  the  main 
bearings  of  the  crankshaft. 
Attached  to  one  side  of  each 
crank  web  is  a  metal  disc  which 
collects  the  excess  from  the  journals  and  conveys  it 
centrifugally  to  the  ducts  in  the  hollow  crank  pins 
leading  to  the  big  ends,  after  which  it  is  splashed  on 
to  the  other  parts  of  the  motion.  An  accessible  oil 
filter  is  fitted,  whilst  the  oil  pump  itself  is  readily 
detachable. 

Albion. 

A  box  containing  a  mechanical  pump  and  a  sujjply 
of  oil,  the  level  of  which  can  be  ascertained  through 
a  gauge  glass,  is  carried  on  the  dashboard.  The 
mechanical  pump  is  of  the  direct  acting  plunger  type, 
anl  is  firmly  mounted  on  a  horizontal  ratchet  wheel 
in  such  a  manner  that  its  plunger  is  operated  by  a 
series  of  cams  on  the  lid  of  the  box  when  the  ratchet 
is  rotated  by  an  oscillating  pawl  driven  from  the  cam- 
shaft. The  one  pump  is  made  to  feed  in  turn  six 
separate  pipes  leading  respectively  to  the  main  bear- 
ings, the  thrust  side  of  the  cylinders,  and  to  the  con- 
necting rods.  The  latter  are  served  by  oil  retaining 
rings  fixed  to  the  crankshaft  webs,  the  oil  pumped  on 
to  them  being  forced  centrifugally  through  holes  in 
the  webs  and  crank  pins  to  the  bushes.  The  spindle 
of  the  ratchet  pin  passes  through  the  lid  of  the  box 
and  terminates  in  a  handle  which  is  used  to  indicate 
which  bearing  is  being  sened  by  the  pump.  It  also 
allows  the  pump  to  be  operated  by  hand  when  an  addi- 
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Fig.  3.— The    Adler 
drip-feed  hand  valve. 


tional    supply    is    required.       Each    pump  delivery  is 
regulated  by  a  screw-down  valve. 
AUdays. 

A  gear  pump  driven  off  the  camshaft  draws  oil 
from  the  sump  and  delivers  it  tw  a  pressure  relief 
valve  to  an  external  distributing  base,  which  directs 
it  to  the  three  main  crankshaft  bearings,  from  which 
it  is  taken  by  internal  diagonal  leads  to  the  big  end 
bearings.  From  here  it  is  splashed  on  to  other  parts 
of  the  engine.  When  the  pressure  rises  above  a  pre- 
determined amount  the  relief  valve  by-passes  the 
surplus  oil  directly  back  into  the  sump,  which  is  filled 
th'rough  a  tube  attached  at  its  forward  end.  Copper 
pipes  are  used  throughout  for  conveying  the  oil  to  the 
points  of  application. 

Arrol-Johnston. 

Oil  is  filled  into  a  sump  forming  the  base  of  the 
crank  chamber  and  passes  through  a  large  detachable 
cylindrical  filter  to  a  rotary  pinion  pump  driven  off 
the  camshaft,  whence  it  is  forced  direct  to  the  three 
main  crankshaft  bearings  and  thence  through  the 
diagonally  drilled  webs  to  the  big  ends,  from  which 
excess  is  flung  to  the  cylinder  walls,  camshaft,  etc. 
An  adjustable  screw-down  valve  is  arranged  on  the 
end  of  the  crank  case  by  which  the  flow  can  be  set  to 
the  desired  amount.  The  level  of  the  oil  in  the  sump 
is  ascertained  by  a  dipper  rod. 
Clement 

The  crank  chamber  is  filled  through  a  conical  cup 
provided  with  a  filter  to  a  level  determined  by  an  over- 
flow tap.  From  the  sump  oil  is  drawn  by  a  rotary 
pump  of  the  pinion  type  and  delivered  direct  to  the 
main  bearings,  and  to  the  connecting  rod  bearings 
through  the  drilled  crank  webs.  A  sight  feed  indi- 
cator on  the  dashboard  is  introduced  into  a  branch 
pipe  from  the  main  delivery,  and  the  flow  from  this 
sight  feed  is  taken  to  the  timing  wheels.  In  the  event 
of  the  sight  feed  indicator  becoming  clogged  a  small 
pet  cock  on  the  main  oil  pipe  indicates  whether  the 
circulation  is  in  action  or  not. 
Crossley. 

Oil  contained  in  the  sump  is  drawn  through  a  filter 
by  a  gear  pump  attached  to  the  extension  of  the  cam- 
shaft, which  forces  it  along  a  pipe  having  branches 
which  direct  it  to  the  three  main  bearings,  whence  it 
passes  through  the  drilled  crank  pins  and  crank  webs 
to  the  big  end  bearings.  The  piston,  cylinder  walls, 
and  gudgeon  pin  bearings  are  lubricated  by  the  excess 
of  oil  which  is  splashed  on  to  them,  as  also  is  the  cam- 
shaft. The  timing  gear  at  the  front  of  the  engine  is 
lubricated  direct  from  the  pump  through  a  separate 
pipe.  A  pressure  gauge  is  fitted  on  the  dashboard,  and 
is  connected  with  a  by-pass  valve  which  allows  the 
feed  to  be  adjusted.  An  inclined  glass  oil  gauge  is 
attached  to  the  side  of  the  sump  from  which  the  filter 
is  readily  removable. 

De  Dion  Bouton. 

The  supply  of  oil  is  carried  in  the  sump,  above 
which  is  a  sheet  of  metal  gauze  extending  over  its 
whole  surface.     The  pump  is  of  the  pinion  type  driven 
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The  C.A.V.  Simple 
System  of  Electric 
Lighting  for  cars  is 
based  on  the  practical 
experience  of  practical 
motorists.  In  the  course 
of  our  long  experience, 
we  have  fitted  the 
C.A.V.  system  to  cars 
of  every  size  and  power, 
and  a  carefully  tabulat- 
ed system  renders  it 
possible  to  supply  the 
correct  fittings  for  any 
make  or  model  of  car. 


Our  hiindsome  illuslratcd  Bluebooh 
"Motor  Car  l.i<^hting' '  will  be  sent  post 
frie  to  any  address.  Scrul  for.  your 
copy  to-day. 


C.  A.  VANDERVELL  &  CO., 

Electrical  Engineer*. 
Warple  Way,  Acton  Vale,  London,  W. 

North  of  England  Depot :   12,  Victoria 
Buildings, St  Mary's  Gate,  Manchester. 
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PERFECTLY  ADAPTED  FOR  USE  IN  ANY  COUNTRY 
THE    WORLD-RENOWNED 


1913    Standard   4 -Cylinder   Models. 


Bore  and  Stroke. 

Wheelbaso. 

Tyres. 

Price. 

14  h.p. 

78  xl25  mm. 

9'3" 

810  X    90mm. 

Chaiis  £315 

I'rice  with  4-seated 
Torpedo  Body. 

£375 

15  h.p. 

80  xl3D  mm. 

9'9" 

815  xl05  mm. 

,     £370 

Price  with  5-sealed 
Torpedo  Body. 

£430 

20  h.p. 

90  x!30  mm. 

*  9'9" 

815  x!05  mm. 

£425 

>♦            >» 

£485 

20  h.p. 

90  X  130  mm. 

iro" 

820  xl20  mm. 

£435 

M              >» 

£495 

25  h  p. 

100  xl30  mm. 

iro" 

895  xl35  mm. 

,     £525 

J>              >J 

£585 

{The    above    prices    are    current    in     England.) 


The  First   15  h.p.  Car  to  be  officially  Timed 
at  over  90  m.p.h.  on  Brooklands  Track  !  !  ! 


Leading    Cliara.o-teris±ics. 

Pressed  Steel  Frame  of  exceptional  strength:  Mechanical  Lubrication;  Enclosed  Valves; 
Cam  Shaft  and  Magneto  Shaft  driven  by  silent  chains;  Thermo-syphon  Cooling; 
Leather  Cone  Clutch ;  4-Speed  Gear  Box  with  direct  drive  on  top ;  Gate  Change 
Speed :  Bevel  Drive ;  J  Elliptic  Back  Springs  working  in  conjunction  with  Coil 
Spring  Shock  Absorbers ;  Detachable  Steel  Wheels  (particularly  suitable  for  hot  climates); 
All  Brakes  on  back  wheels  are  easily  adjustable  by  hand;  Metal  Panelled  Bodies: 
Ball     Bearings    throughout    (engine     excepted) ;     Bosch      Magneto     Ignition ;      Claude] 

Hobson    Carburetter. 

Our  20  h.p.  Model  was  the  Winner  of  the   1912  R.A.C. 


an     average 


STANDARD    CAR    RACE,   277    miles    at 

speed  of   57i  m.p.h.  !    !    ! 

Our  Cars  have  always  been  noted  for  their  Unfailing  Reliability,  Speed,  Silence, 
Economy,  Ease  of  Control,  Simplicity,  Luxurious  Riding,  and  Marvellous 
Hill-climbing  Capabilities.     We  use   nothing  but  the  finest  material  obtainable, 

and  employ  only  the  most  skilled  labour ;  thus  do  we  produce  vehicles  which- 
are   second   to   none   and   which   are  finished  in   the   most  perfect   manner  possible. 

SINGER  MOTOR  Co.,  Ltd.,  COVENTRY,  ENGLAND. 
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direct  from  the  front  end  (if  the  camshaft  and  forces 
the  oil  direct  to  the  camshaft  bearings,  and  also  the 
main  bearings  of  the  crankshaft,  whence  it  passes  to 
the  big  end  bearings  through  the  drilled  crankshaft. 
A  by-pass  or  return  \alve  is  provided  to  prevent  ex- 
cessive lubrication  at  high  engine  speeds  and  a  com- 
bined oil  level  gauge  and  drain  cock  is  mounted  on 
the  side  of  the  sump. 

Delabaye. 

A  gear  pump  level  with  the  base  of  the  sumjo  draws 
oil  therefrom  and  passes  it  to  the  two  main  bearings 
of  the  crankshaft,  which  is  drilled  to  allow  the  oil  to 
pass  through  to  the  big  ends  and  afterwards  to  the 
other  working  parts  by  splash.  The  working  of  the 
system  is  indicated  by  a  manometer  on  the  dashboard, 
and  the  supply  is  controlled  by  an  adjustable  needle 
valve  .supported  at  the  side  of  the  crank  chamber. 
Contained  inside  this  valve  is  a  gauge  rod,  by  remov- 
ing which  the  amount  of  oil  in  the  sump  can  be  readily 
ascertained,  and  also  a  s])ecial  fdler  cap  through  which 
the  sump  is  replenished.  The  emptying  device  by 
which  the  required  level  of  oil  can  -be  obtained  is 
very  ingenious.  When  the  emptying-valve  handle  is 
turned  to  its  open  [wsition  only  a  small  quantity  of 
oil  is  run  out,  and  no  more  will  flow  even  .should  the 
handle  be  left  in  that  y)osition.  To  empty  a  further 
amount  the  valve  is  turned  to  its  shut  position,  when 
the  small  reservoir  it  contains  is  fdled,  and  upon  turn- 
ing the  iiandle  another  small  amount  is  discharged. 
EnBeld. 

The  engine  is  provided  with  a  system  exactly  similar 
to  that  of  the  Alldays,  except  that  the  pump  is  placed 
on  a  level  with  the  sump,  where  it  is  driven  by  spiral 
gearing  from  the  camshaft.  The  sump  is  also  pro- 
vided with  a  gauge  indicating  the  amount  of  oil  therein. 
Fafnlr. 

A  pinion  pump  carried  on  the  rear  end  of  the  cam- 
shaft draws  oil  from  a  sump  which  serves  as  a  tank 
and  delivers  it  through  a  tell-tale  on  the  dashboard  to 
the  three  main  crankshaft  liearings.  whence  it  is  con- 
veyed centrifugally  to  the  big  end  bearings  through 
diagonally  drilled  crank  webs,  after  which  it  is 
splashed  on  to  the  cylinder  walls,  piston,  and  gudgeon 
pins.  The  oil  level  in  the  sump  can  be  ascertained  by 
a  three-way  valve,  operated  by  a  lever  working  upon  a 
quadrant,  which  allows  the  oil  to  be  drawn  off  when 
necessary,  and  also  provides  an  overflow  aliove  the 
maximum  desirable  level. 

Hotchklss. 

This  system  comprises  a  sump  arranged  in  the  usual 
way,  anfl  is  distinguished  by  the  design  of  the  pump. 
This  is  of  the  direct  plunger  type  with 
an  o.scillating  cylinder,  the  piston  being 
operated  by  an  eccentric  mounted  on 
the  end  of  the  crankshaft.  The  com 
bined  connecting  rod  antl  piston  i> 
hollow,  and  the  boss  of  the  eccentric  is 
arranged  with  a  segmental  port,  which 
performs  the  function  of  a  cut  off  valve 
at  the  correct  point  of  the  stroke.  At 
the  top  of  this  stroke  the  plunger  o])ens 
ports  in  the  cylinder,  through  which 
oil  flows  and  displaces  the  partial 
vacuum  created.  On  its  down  stroke 
oil  is  forced  up  the  plunger,  through 
the  port  in  the  eccentric  boss,  and 
thence  to  the  drilled  crankshaft,  by 
which  means  oil  proceeds  to  the  mainshaft  bearings, 
and  also  to  the  big  ends,  from  which  the  excess  is 
sprayed  on  to  the  cylinder  walls,  camshaft,  and 
gudgeon   pins.      Surrounding   the   o.scillating   cylinder 


Fig.  4.— Section 

of  the  Hotchkiss 

oil  pnmp. 


Lubricating  Systems. 
of  the  pump  is  an  inverted  bell  containing  a  fdter, 
and  the  mouth  of  which  is  brought  close  down  to 
the  base  of  the  sump  to  ensure  that  the  last  drop  of 
oil  therein  is  passed  into  circulation.  The  above 
drawing  illustrates  the  design  of  the  pump,  and  also 
shows  the  small  relief  valve  which  is  used  to  prevent 
the  pressure  rising  too  high.  A  pressure  gauge  is 
fitted  to  the  dashlioar<l.  The  level  in  the  sump  is 
veritied  by  two  overflow  cocks. 
Humber. 
In  the  Humber  system  oil  contained  in  the  sump 
is  forced  by  a  vertical  pinion  pump  in  the  base  to  a 

horizontal  duct  cast  in 
the  crank  chamber  with 
branches  to  the  four 
main  crankshaft  bear- 
ings, the  oil  being  taken 
to  the  big  ends  by  the 
diagonally  drilled  webs. 
Oil  is  also  forced  from 
this  main  duct  through 
a  visible  drip  feed  in- 
dicator on  the  dash- 
board, from  which  it 
runs  back  into  the  sump. 

system.  The  letter  A  indicates  a  '"aded  relief  valve  short- 
duct  leading  back  to  the  sump  and  circuits  the  oil  from 
the  arrow  shows  the  direction  of  the  the  main  duct  back  to 
oil-flow  when  {Ij^  relief  valve  is  the  sump  when  the  pres- 
''  ^  ■  sure  rises  too  high. 

Mercedes. 
(15,  20,  and  25  h.p.  models.)  The  oil  supply  is 
contained  in  the  crank  chamber  sump,  from  which  it 
is  drawn  by  a 
special  type  of 
plunger  pump  to  a 
three  -  way  valve, 
which  directs  it  to 
the  main  bearings 
of  the  crank  cham- 
ber and  thence  to 
the  connecting  rod 
big  ends,  the  rest  of 
the  moving  parts 
being  served  by 
splash.  Another 
branch  from  the 
distributer  supplies 
the  sight  feed  on 
the  dashboard.  The 
three-way  distribu- 
ter is  furnished  with 
a  valve  inter-con- 
nected  to  ,the 
accelerator  pedal  in 
such  a  \vay  that 
as  the  throttle  is 
opened  the  supply 
of  lubrication  to 
increased.       The     oil 


Fig.  6. — The   Napier    pomp   arrange- 
ment showing  the  position  of  the  filter. 
A  is  the  suction  pipe,  B  the  delivery  and 
and  C  the  relief  valve. 


all  the  bearings  is  directly 
which  has  been  circulated 
is  not  allowed  to  mix  with  the  clean  fresh  oil  con- 
tained in  the  sump,  but  is  freshened  by  an  admix- 
ture of  unused  lubricant  which  is  forced  to  it  on  every 
stroke  of  the  pump.  This  is  of  the  plunger  type,  and 
is  driven  by  skew  and  bevel  gear  from  the  centre  of 
the  camshaft.  The  pistons  are  operated  by  three 
eccentrics,  one  of  which  actuates  the  main  plunger, 
the  second  a  small  plunger  for  introducing  fresh  oil 
into  circulation,  and  the  third  a  piston  valve  control- 
ling  the   suction    and    deliverv   of    the   main    plunger. 


84 


THE   AUTOCAR   IMPERIAL   YEAR   BOOK. 


Lubricating  Systems. 

On  the  higher  powered  Merct^des  models  a  Friede- 
mann  multiple  oil  pump  contained  in  a  box  (which 
serves  also  as  a  supply  tank)  is  operated  from  one  end 
of  the  camshaft,  and  delivers  oil  to  the  three  main 
crankshaft  bearings  and  to  each  cylinder  as  well  as  to 
other  parts  of  the  chassis.  A  supplementary  hand 
pump  is  fitted. 

Napier. 
Oil  is  supplied  to  the  sump  through  a  filler  on  the 
crank  case  arm  until  it  commences  to  flow  through  a 
level  tap.  It  is  forced  at  a  pressure  of  15  lbs.  through 
the  main  bearings  and  through  the  crankshaft  to  the 
big  end  bearings  by  a  rotary  pump  driven  by  skew 
gear  from  the  camshaft,  and  sitinited  at  the  flywheel 
end  of  the  engine.  The  pump  is  carried  by  a  hollow 
column  connected  \vith  the  sump  and  containing  a 
quickly  detachable  filter,  through  which  the  oil  con- 
tinually passes  in  its  circulation.  An  adjustable  le- 
lief  valve  is  fitted  and  also  a  pressure  gauge  on  the 
dashboard.  Fig.  6  shows  the  arrangement  of  the 
Napier  pump  on  the  45  h.p.  and  65  h.p.  models. 
S.C  A.T. 
A  pump  level  with  the  base  of  the  sump  forces  oil 
to  the  three  main  crankshaft  bearings,  and  through 
the  hollow  shaft  to  the  big  ends,  whence  it  is  thrown 
on  to  the  cylinder  walls,  gudgeon  pins,  and  camshaft. 
The  pump  itself  is  driven  from  a  vertical  spindle 
actuated  by  the  camshaft,  and  is  placed  in  an  acces- 
sible position  outside  the  sump. 
Star. 
The  system  used  on  the  Star  engines  embraces  a 
pinion  pump  driven  by  the  camshaft,  and  circulating 
oil  from  the  sump  through  the  three  main  bearings, 
and  then  through  the  hollow  crankshaft  webs  to  the 
big  end  bearings.  The  main  oil  passage  is  cast  into 
the  crank  chamber,  and  carries  an 
adjustable  mushroom-headed  relief 
valve,  which  discharges  the  excess 
of  oil  into  the  crank  chamber.  In 
order  to  prevent,  as  far  as  possible, 
the  pump  from  running  dry  and 
so  failing,  ball  foot  valves  are  fitted 
both  above  and  below,  and,  in 
addition,  a  priming  tube  is  fitted 
inside  the  bonnet,  through  which 
the  pump  may  be  filled  after  the 
car  has  been  left  standing  for  some 
considerable  time.  An  ordinary 
pressure  gauge  is  mounted  on  the 
dashboard. 

Sunbeam. 
In  the  Sunbeam  a  tubular  copper 
duct  is  used,  and  the  rotary  pinion 
pump  is  placed  slightly  lower  than 
■^'i-/^The  plunger  oil  the  base  of  the  sump  and  actuated 
indicator  on^SurAeam  ^^    ^    j^^^^    ^^^jj^^I^     ^^^^    g^^^. 

driven  shaft.  The  five  crankshaft 
■bearings  are  fed  from  a  large  diameter  copper  tube,  and 
thence  oil  passes  through  drilled  webs  in  the  big  ends, 
after  which  it  is  splashed.     A  piston  type  of  circula- 

Sectlon  nL    Mechanical  to  Main 

Adams. 
Oil  contained  in  the  crank  chamber  sump  is  forced 
■by  a  pinion  pump  operated  by  a  vertical  shaft  skew- 
gear  driven  from  the  camshaft  through  a  piston-type 
tell-tale  on  the  dashboard,  and  thence  direct  to  the 
main  bearings  and  timing  gears.  It  also  delivers  to 
shallow  troughs  cast  in  the  top  of  the  sump  and  com- 
ing immediately  under  the  big  ends  of  the  connecting 
rods.     The  big  ends  are  provided  with  scoops  which 


Fig.  8.— Section  of  the 
Vauxhall  sludge  valve 


tion  indicator  is  carried  on  the  dashboard,  and  above 
it  is  an  oil  pressure  regulator  in  the  form  of  a  by-pass, 
which  open,  gives  "  half  oil  "  and  closed,  "  full  oil." 
Talbot. 
(20  h.p.  six-cylinder  model.)  A  sump  cast  in  one 
with  the  cra'nk  chamber  acts  as  an  oil  container,  and 
is  provided  with  a  rotary  pinion  pump  driven  from 
the  camshaft.  This  forces  oil,  after  drawing  it  through 
a  filter,  direct  to  the  main  bearings,  whence  it  proceeds 
to  the  big  ends  through  the  hollow  crankshaft.  The 
excess,  which  is  forced  out  through  the  clearance  of 
the  bearings,  is  splashed  on  to  the  cylinder  walls, 
gudgeon  pins,  camshaft,  etc.  The  main  delivery  pipe 
is  branched  to  a  pressure  gauge  on  the  dashboard 
reading  up  to  25  lbs.  The  normal  pressure  is  about 
12  lbs. 

Vauxhall. 
This  system  employs  the  usual  sump  and  feed  to 
the  main  bearings  and  to  the  big  ends  through  the 
drilled  shaft.  Piping  is  used  throughout  in  place  of 
ducts.  The  pump  is  of  the  direct-acting  plunger  type 
driven  by  a  ball  bearing  eccentric  carried  on  the  end 
of  the  camshaft.  The  pressure  of 
the  circula*ioii  is  registered  by  a 
gauge  on  the  dashboard,  and  this 
also  carries  a  small  tell-tale  which 
makes  a  movement  with  ever) 
stroke  of  the  pump.  The  latter  is 
readily  detached  complete.  A  float 
inside  the  sump  indicates  the  level 
of  the  oil  therein.  A  neat  feature 
of  the  Vauxhall  is  the  valve  by 
which  dirt  or  other  residue  is 
removed  from  the  sump  without 
letting  out  more  than  a  minimum 
of  oil.  A  section  of  this  valve 
is  shown  in  the  accompanying  sketch,  which  clearly 
indicates  its  working.  Normally,  the  inverted  cap 
holds  the  mushroom  valve  off  its  seat.  Upon  unscrew- 
ing the  cap  it  brings  away  with  it  the  oil  residue  which 
has  collected  beneath  the  valve.  The  latter  then  seats 
itself  and  prevents  any  oil  from  passing  until  the  cap 
is  replaced.  The  latest  pattern  Vauxhall  engines  have 
a  large  strainer  tray  between  the  crank  chamber  and 
sump.  This  tray  can  be  drawn  out  at  the  front  by 
removing  eight  holts  which  hold  it  in  position. 
Vlnot. 
This  system  differs  in  several  respects  from  any  of 
the  foregoing.  A  vertical  gear  pump  driven  from  the 
crankshaft,  and  carried  at  the  end  of  the  sump  nearest 
the  flywheel,  delivers  oil  to  the  centre  main  bearing 
of  the  crankshaft,  which  is  hollow  throughout,  and 
by  this  means  oil  reaches  the  two  other  main  bearings 
and  big  ends,  from  which  it  is  splashed  on  to  the 
cylinder  walls,  etc.  It  is  returned  to  the  sump  through 
ducts  drilled  in  the  main  end  bearings,  the  front  one 
of  which  also  communicates  with  a  duct  giving  a  posi- 
tive feed  to  the  camshaft.  A  relief  valve  returns  any 
excess  of  oil  to  the  sump,  and  the  oil  is  passed  through 
two  filters  on  each  circuit. 


Bearings,  Splash  to  Other  Parts. 

splash  oil  on  to  the  rest  of  the  moving  parts.     A  filter 
is  placed  between  the  sump  and  the  suction  port  of 
the  pump.     The  level  of  oil  in  the  sump  is  indicated 
by  a  three-way  cock  of  easy  access. 
Argyll, 
(Sleeve    valve    model.)      A    rotary    pinion    pump. 
driven  by  skew  gearing  from  the  valve  operating  shaft, 
draws  oil  from  the  sump,  the  level  in  which  is  indi 
cated   by   a   float,    and   discharges   to  the  three   main 
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bearings  of  the  crankshaft  through  steel  lined  cast-in 
ducts.  Oil  is  also  delivered  to  four  deep  troughs  im- 
mediately under  the  big  end  bearings  which  are  fitted 
with  scoops  or  dippers  and  serve  to  splash  the  oil  over 
all  moving  parts  of  the  engine.  The  pump  also  directs 
a  stream  of  oil  on  to  the  skew-geared  valve  mechanism. 
A  notable  point  is  that  in  order  to  cool  as  far  as 
possible  the  oil  that  is  in  the  sump  the  base  of  the 
latter  is  formed  with  external  longitudinal  radiating 
flanges. 

Austin. 

Two  rotary  pinion  pumps  driven  by  skew  gearing 
from  the  camshaft  draw  oil  from  each  end  of  the  sump, 
thus  preventing  the  possibility  of  the  supply  being 
interfered  with  when  the  car  is  standing  on  a  stiff 
gradient.  Oil  is  passed  to  the  five  main  crankshaft 
bearings,  from  which  it  is  thrown  by  centrifugal  fnr^e 
on  to  the  deflectors  fitted  to  each  side  of  the  crank 
webs.  The  function  of  the  deflectors  is  to  throw  the  oil 
into  the  hollow  crank  pins  and  so  to  the  lug  end  bear- 
ings. Excess  is  splashed  on  to  the  cylinder  walls. 
gudgeon  pin,  and  camshaft.  The  two  oil:  pumps  are 
both  driven  by  the  same  shaft,  and  either  is  suflScient 
to  maintain  an  efficient  circulation.  Underneath  the 
crankshaft  are  fitted  two  sloping  trays  joined  by-  a 
gauze  strainer  which  forms  the  top  of  the  sump.  The 
arrangement  of  these  trays  is  such  that  even  when  run- 
ning on  an  extremely  steep  gradient  there  is  no  like- 
lihood of  the  oil  in  the  sump  coming  into  contact  with 
either  front  or  rear  big  ends,  and  so  forming  a  smoky 
exhaust.  A  graduated  gauge  shows  the  amount  of  oil 
s^-pply,  whilst  a  pres.sure  gauge  forms  an  indicator 
on  the  dashboard.  A  by-pass  relief  valve  is  fitted  to 
the  main  oil  delivery  pipe. 

Austro-Daimler. 

Attached  to  the  timing  gear  housing  are  a  pair  of 
direct  acting  plunger  pumps  driven  by  eccentrics, 
which  are  in  turn  operated  from  the  camshaft  through 
1  worm  gear.  The  case  containing  these  pumps 
serves  also  as  an  oil  vessel.  There  is  no  actual  circu- 
lation of  oil,  as  it  is  conveyed  direct  to  the  bearings 
and  not  returned,  and  means  of  adjustment  are  there- 
fore provided  by  which  the  delivery  from  the  pump 
can  be  increased  or  reduced  as  circumstances  may  dic- 
tate. One  of  the  pumps  delivers  to  the  three  main 
bearings  of  the  crankshaft,  from  which  the  oil  drips 
into  the  base  chamber,  which  has  no  sump,  and  is, 
therefore,  splashed  by  the  connecting  rod  big-ends 
which  lubricate  themselves  and  the  rest  of  the  motion 
in  this  manner.  The  second  pump  discharges  directly 
to  the  thrust  wall  of  each  cylinder. 

Bell. 

The  oil  is  contained  in  the  crank  chamber  sump, 
whence  it  is  drawn  to  a  gear  pump  driven  off  the  cam- 
shaft, this  pump  being  furnished  with  a  special  prim- 
ing piece.  The  oil  is  then  forced  up  to  the  dashboard 
through  a  piston  type  of  indicator  and  down  through 
a  pipe  which  conveys  it  to  pockets.  From  these  pockets 
the  three  main  crankshaft  bearings  are  fed  direct. 
Branches  from  this  pipe  also  deliver  to  four  troughs 
immediately  under  the  big  ends,  the  latter  being  fitted 
with  scoops.  The  troughs  are  so  fixed  that  the  level 
of  oil  therein  can  be  altered  by  a  quadrant  lever  on 
the  dashboard  which  opens  and  closes  a  sort  of  sluice 
gate,  so  that  the  amount  of  oil  sprayed  to  the  cylinder 
walls,  etc..  can  be  adjusted  with  considerable  nicety. 

Belsize. 

Oil  is  draw^n  from  the  sump  by  a  rotary  pinion 
pump,  before  reaching  whicn  it  passes  through  an 
easily  detachable  filter,   and  is  forced  up  to  a  large 


Fig.  y.-A  diagram  of  the 
Bern  combined  rotary 
and  reciprocating  pump. 


Lubricating  Systems. 
glass  contained  on  the  dashboard.  From  here  it 
passes  down  pipes  directly  to  the  main  crankshaft 
bearings,  which  it  reaches  through  cast-in  ducts.  The 
dashboard  container  allows  any  excess  of  oil  to  be 
returned  to  the  .sump.  Underneath  the  big  ends, 
which  are  fitted  with  scoops,  are  troughs  which  are 
kept  supplied  from  the  dashboard  container  at  a  con- 
stant level,  any  overflow  from  them  falling  straight 
back  into  the  sump.  The  oil  delivery  is  adjustable, 
and  a  p6t  cock  is  fitted  to  the  pump  so  that  a  test  of 
its  working  can  readily  be  made. 

Benz. 

Oil  is  poured  into  the  crank  chamber  sump  through 
a  cone-shaped  filter.  Situated  at  the  side  of  the 
crank  case,  and  driven  by  a  worm  gear  from  the  cam- 
shaft is  a  specially  designed 
plunger  pump  which  directs  oil 
through  a  sight  feed  to  the  main 
bearings,  and  also  to  troughs 
cast  in  the  top  of  the  sump 
immediately  under  the  connect- 
ing rod  big  ends.  The  pump 
draws  and  discharges  through 
filters  which  are  easily  get-at- 
able.  The  arrangement  of  the 
positive  pump  is  shown  in  the 
sketch  fig.  9.  It  is  furnished 
with  a  combined  reciprocating 
and  rotating  action,  and  is  en- 
tirely valveless.  A  small  portion 
of  the  pump  body  is  square 
in  section,  and  carries  loosely  on  it  the  worm  pinion 
by  which  it  is  driven.  The  upper  end  of  the  pump 
body  is  furnished  with  a  helical  groove  in  which  runs 
a  small  fixed  set-pin,  so  that,  upon  being  rotated, 
the  plunger  of  the  pump  reciprocates  to  and  fro.  At 
the  base  of  the  plunger  is  provided  an  L-shaped  port 
which  communicates  in  turn  with  the  intake  and 
delivery  orifices  which  are  placed  at  either  side.  The 
sight  feed  is  of  individual  type,  and  consists  of  a 
white  enamelled  surface  over  which  the  oil  flows  like 
a  miniature  waterfall.  This  indicator  is  carried  on 
the  dashboard. 

Brasier. 
The  supply  of  oil  is  contained  in  a  box  supported 
on  the  side  of  the  crank  chamber.  Inside  this  box  are 
three  direct-acting  plunger  pumps,  each  separately  ad- 
justable, and  driven  by  a  worm  gear  from  a  cross-shaft 
actuated  by  the  camshaft.  One  of  these  pumps  forces 
oil  to  the  timing  gear  and  also  to  the  gear  box.  The 
other  two  deliver  to  cups  which  supply  the  main  bear- 
ings of  the  crankshaft,  whence  the  overflow  of  oil 
drops  to  the  base  of  the  crank  chamber,  which  has 
no  sump,  and  is  accordingly  splashed  over  all  the 
working  parts.  For  this  purpose  one  pump  only  is 
quite  sufficient,  and  the  delivery  of  the  second  pump 
is  therefore  throttled  down  by  a  lever  on  the  dash- 
board which  short-circuits  the  supply  back  to  the  oil 
container.  When  additional  oil  delivery  is  required, 
such  as  when  climbing  a  long  hill,  this  lever  is  thrown 
over  and  the  second  pump  then  delivers  to  the  main 
bearings.  Enough  oil  is  contained  within  the  crank 
chamber  to  last  a  considerable  time  in  the  event  of 
anything  going  amiss  with  the  pumps. 

Brenna. 

On  the  rear  pair  of  cylinders  is  bolted  a  box  serving 
as  an  oil  vessel,  and  containing  also  two  direct-acting 
plunger  pumps  driven  by  a  skew  gear  and  eccentric 
sleeves  from  the  camshaft.  Each  pump  is  double 
acting  and  supplies  two  outlets.     Of  these  three  lead 
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to  the  main  engine  bearings  and  the  fourth  to  the 
thrust  collar  on  the  clutch  fork.  The  crank  chamber 
is  di\-ided  by  a  transverse  wall  into  two  parts,  each  of 
which  serves  two  big  end  bearings  by  splash.  The  oil 
is  also  sprayed  on  to  the  cylinder  walls,  gudgeon  pins, 
camshaft,  etc.  The  timing  wheels  are  lubricated 
direct  from  the  forward  crank  chamber  compartment, 
oil  being  splashed  through  an  aperture  in  the  dividing 
wall.  I'he  delivery  from  the  positive  pumps  is  ad- 
justed by  altering  their  stroke,  which  can  be  done 
with  very  great  accuracy  by  means  of  a  screw  gear 
provided  for  the  purpose. 

Delage. 
The  oil  supply  is  contained  in  a  tank  underneath 
the  bonnet,  the  tank  hanng  an  extension  passing 
through  the  dashboard  and  containing  a  gauge  glass 
through  which  the  level  of  the  oil  can  be  seen.  From 
the  tank  oil  flows  by  gravity  to  the  two  main  bearings 
of  the  crankshaft,  the  rest  of  the  engine  being  lubri- 
cated by  splash.  The  crank  chamber  is  provided  with 
a  sump  containing  two  filters,  from  which  oil  is  drawn 
by  a  gear  pump  carried  on  an  extension  of  the  cam- 
shaft an.d  returned  thereby  to  the  tank.  In  order  lo 
prevent  oil  being  supplied  too  rapidly  at  high  engine 
speeds,  the  tank  is  provided  with  an  overflow  pipe,  the 
orifice  of  which  is  closed  against  the  lid  of  the  tank. 
This  overflow  pipe  is  taken  to  the  base  of  the  crank 
chamber.  A  useful  point  in  connection  with  this 
overflow  pipe  is  that  should  the  driver  upon  starting 
the  engine  fail  to  turn  on  a  tap  which  is  fitted  to  the 
dashboard,  the  oil  level  in  the  tank  would  at  once  rise 
to  a  noticeable  extent. 

La  Dulre. 
A  pinion  pump,  driven  through  an  inclined  shaft 
.skew  geared  from  the  camshaft,  is  placed  at  the 
bottom  of  the  sump,  from  which  it  draws  oil  and  forces 
it  through  a  rotary  indicator  on  the  dashboard  to  a 
cast-in  distributing  duct  which  leads  it  to  the  main 
bearings.  Pipes  from  the  same  pump  also  feed 
troughs  placed  in  the  big  end  bearings,  the  latter 
being  furnished  with  large  scoops,  serving  not  only 
to  direct  the  oil  to  the  bushes  but  to  spray  it  all  over 
the  working  parts.  At  the  side  of  the  sump  is  a 
double  valve  which  in  diff"erent  positions  of  a  lever 
serves  both  for  the  emptying  and  filling  in  of  oil. 
Panhard. 
(25  h.p.  model.)  A  pump  connected  to  the  sleeve 
valve  operating  shaft  draws  oil  from  the  sump  and 
delivers  it  to  the  main  bearings  of  the  crankshaf I 
through  a  small  sight-feed  indicator  on  the  dashboard. 
The  other  working  parts  are  lubricated  by  splash.  A 
special  feature. of  the  system  is  that  the  drip  feed 
chamber  is  connected  by  a  small  pipe  to  the  mixing 
chamber  of  the  carburetter.  The  action  is,  therefore, 
as  follows :  When  the  throttle  is  opened  and  the  load 
on  the  engine  increased,  the  vacuum  in  the  carburetter 
is  enhanced,  and  as  this  applies  also  to  the  drip  feed, 
the  consequent  reduction  of  pressure  causes  an  addi- 
tional supply  of  oil  to  flow.  By  this  means  an  oil  feed 
more  or  less  proportional  to  the  load  of  the  engine  is 

obtained. 

Peugeot. 

The  oil  supply  is  carried  in  a  tank  fixed  to  the 
dashboard  under  the  bonnet.  This  box  contains  a 
pump  driven  through  an  external  coupling  by  an 
eccentric  on  the  rear  end  of  the  camshaft.  The  pump 
forces  oil  to  a  combined  distributer  and  sight  feed 
gauge  on  the  dashboard  containing  four  separately 
adjustable  drips.  The  main  supply  from  the  pump  is 
also  controllable.     The  drips  supply  the  main  hear 


ings,  after  which  lubrication  is  by  splash.  The  crank 
webs  are  furnished  with  deflector  plates,  which  deliver 
oil  by  centrifugal  force  to  the  big  end  bearings.  The 
base  of  the  crank  chamber  is  furnished  with  overflow 
pipes  taken  from  a  suitable  level,  and  also  draw-off 
cocks  from  each  half  of  the  crank  chamber,  which  is 
divided  by  a  transverse  wall.  These  cocks  are  worked 
by  an  ingeniously  arranged  valve  of  the  sliding 
piston  type. 

Rover. 
A  sump  beneath  the  crank  chamber  serves  as  an 
oil  tank,  and  from  this  oil  is  drawn  by  a  rotary  pinioi' 
pump  placed  at  the  lowest  point  of  the  sump  and 
operated  by  a  vertical  shaft  actuated  by  a  skew  gear- 
ing from  the  camshaft.  The  pump  supplies  the  four 
troughs  placed  underneath  the  big  ends,  which  are 
furnished  with  scoops  for  oiling  themselves  and  for 
splashing  on  to  the  other  parts  of  the  engine,  and  also 
the  chain-driven  distribution  gearing.  A  division  be- 
tween the  crank  chamber  and  the  sump  is  formed 
by  a  gauze  diaphragm,  through  which  excess  rjf  oil 
drips  back  into  the  sump. 

Sheffield-Simplex. 

Oil  contained  in  the  sump — which  is  filled  through 
a  self-locking  cap  interconnected  with  an  overflow  tao 
for  registering  the  level — is  circulated  to  the  sever, 
main  crankshaft  bearings,  which  it  reaches  via  hollow 
webs,  by  a  pinion  pump  which  is  driven  by  an  exten- 
sion of  the  inclined  worm  shaft  that  forms  an  inter- 
mediate between  the  crankshaft  and  camshaft  pinions 
of  the  timing  gear.  A  cast-in  duct  running  the  length 
of  the  crank  chamber  is  supplied  at  two  points  from 
the  pump  and  directs  the  flow  to  the  journals  through 
cast  branch  ducts.  Oil  thrown  out  of  the  beariniis  is 
caught  in  troughs  immediately  beneath  them  and  flows 
to  a  second  series  of  troughs  under  the  big  ends  which 
are  furnished  with  scoops  and  splash  the  oil  to  the 
rest  of  the  motion.  At  high  engine  speeds  extra  oil 
is  forced  to  the  cylinder  walls.  This  is  arranged  by 
the  movement  of  the  throttle  lever  opening  a  valve 
so  that  extra  oil  is  passed  at  a  pre-determined  posi- 
tion of  the  throttle.  The  camshaft  is  contained  in  an 
entirelv  separate  housing  where  it  is  lubricated  ii'de- 
pendenth  bv  thick  oil.  .\  lateral  exteiisiun  of  the 
sump  carries  a  large  double  conical  filter  which  is  in- 
stantly detached  by  undoing  a  bayonet  joint. 

Sizalre-Naudln. 

(15  h.p.  model)  A  skew  gear  driven  pinion  pump 
takes  oil  from  the  crank  chamber  sump,  wherein  it  is 
contained,  and  delivers  it  direct  to  the  two  main 
crankshaft  bearings,  whence  it  passes  through  the 
drilled  webs  of  the  big  end  bushes,  the  camshaft 
pistons  and  gudgeon  pins  being  oiled  Ijy  splash.  A 
pressure  gauge  fixed  on  the  dashboard  is  included  in 
the  circuit. 

Standard. 

Oil  is  contained  in  the  sump  below  the  crank 
chamber  as  well  as  in  a  supplementary  tank  inside  the 
bonnet.  At  the  base  of  the  sump  is  an  eccentric 
paddle  type  of  pump  in  which  vanes  are  held  against 
the  walls  of  their  eccentric  chamber  by  springs.  The 
pump  is  provided  with  a  relief  valve  allowhig  excess 
of  oil  to  be  returned  to  the  base  chamber.  On  the 
dashboard  is  an  oil  circulating  indicator  of  the  piston 
type  which  can  be  both  seen  anrl  felt.  l<'roni  here  the 
oil  passes  to  a  comliined  filter  and  distributer  which 
leads  it  to  each  of  the  main  shaft  bearings  and  also  to 
the  timing  gear.  .A.ttached  to  the  crankshaft  and 
overlapping  the  flanges  of  the  main  bearings  arc 
annular  ^'titters  wliich  collect  the  overflow  and  convev 
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it  thri)Ugh  holes  in  the  webs  to  the  connecting  rod 
tearings,  leaving  which  it  is  sprayed  on  the  cylinder 
walls  and  returned  to  the  base  chamber.  An  ingenious 
arrangement  is  adojjted  to  allow  the  driver  to  ascertain 
whether  there  is  a  sufficiency  of  oil  in  the  base 
<hamber  without  getting  out  of  his  seat.  On  the  steer- 
ing column  is  a  small  ruhlier  bulb  connected  by  a  pipe 
to  a  point  representing  the  minimum  level  of  the  sump. 
This  Jiipe  also  contains  a  small  whistle.  Pressing  the 
i)ulb  blows  the  whistle  if  the  bottom  orifice  of  the 
pipe  l)e  covered  by  oil,  but  if  not  the  whistle  is  not 
blown.  .Should  the-  <'ngine  be  started  up  with  the  oil 
below  the  level  of  the  pipe  the  alternating  ])ressure  in 
the  base  chamber  at  low  engine  speed  blows  the 
whistle  and  so  gives  the  driver  due  warning. 
Straker-S  quire. 

Oil  contained  in  the  crank  chamber  sump  (into 
which  it  is  poured  through  a  large  conical  filler  pro- 
vided with  a  filter)  is  circulated  through  a  gear  pump 
driven  through  a  vertical  shaft  by  skew  gearing  from 
the  camshaft.  From  this  point  the  oil  is  taken  direct 
to  a  plunger  type  of  tell-tale  on  the  dashboard,  pass- 
ing thence  to  a  distributing  tube  inside  the  crank 
chamber  which  directs  the  oil  to  the  underside  of  the 
five  main  crankshaft  bearings.  Oil  is  also  supplied  to 
four  troughs  cast  in  the  ])late  which  forms  the  lid  of 
the  sump,  and  into  which  scoops  on  the  big  ends  dip. 
lubricating  their  own  bearings  and  throwing  oil  also 
on  to  the  cvlinder  walls,  gudgeon  pins,  big  ends,  etc. 
A  glazed  inspection  door  on  the  side  of  the  sumj) 
allows  the  oil  level  to  be  readilv  perceived. 
Swift. 

A  crank  cliamber  sump  serves  as  rn  oil  tank  from 
which  oil  is  forced  under  pressure  to  the  main  bear- 


Lubricating  Systems. 
ings  by  means  of  a  small  vane  pump  contained  in  a 
housing  on  the  side  of  the  crank  cliamber  where  it  is 
operated  by  a  worm-driven  vertical  spindle  from  the 
camshaft.  After  leaving  the  pump  the  oil  is  passed 
to  the  main  bearings,  and  also  to  troughs  underneath 
each  big  end,  the  rest  of  the  moving  parts  being  served 
by  splash.  An  oil  level  cock  is  fitted  on  the  side  of 
the  sump. 

Wolseley. 

A  rotary  pinion  pump  driven  by  a  skew  gear  from 
the  camshaft  draws  oil  from  the  crank  chamber  sump, 
which  is  filled  through  one  of  the  bearer  arms,  and 
forces  it  to  the  main  bearings  and  to  the  troughs  which 
are  placed  directly  beneath  the  big  ends,  the  latter 
being  furnished  with  scoops  for  the  collection  and 
splashing  of  the  oil  t(j  the  cylinders,  camshaft,  etc. 
A  branch  pipe  from  the  pump  leads  to  a  tell-tale  on 
the  dashboard. 

White  and  Poppe. 

(Dennis  and  Singer.)  At  the  lowest  point  of  the 
sump  underneath  the  crank  chamber  are  two  rotary 
pumps,  one  of  which  serves  to  draw  oil  from  a 
reservoir,  which  can  be  placed  in  any  convenient  posi- 
tion on  the  chassis,  and  forces  it  to  the  working  parts, 
whilst  the  other  returns  it,  after  its  circulation  through 
a  filter,  back  to  the  reservoir.  These  pumps  are 
driven  by  a  vertical  spindle  actuated  by  the  camshaft. 
The  oil  is  led  by  external  pipes  to  the. main  bearings, 
which  are  kept  flooded.  Excess  of  oil  passes  to 
troughs  underneath  the  big  ends  which  carry  scoop.s 
for  taking  it  up  and  spraying  it  to  the  gudgeon  pins 
and  cylinder  walls.  Gutters  are  formed  on  the  par- 
titions carrying  the  main  bearings,  so  that  oil  splashed 
up  is  caught  by  them  and  passed  again  through  these 
journals. 


Section  IV.    Splash. 


Ariel. 

The  crank  chamber  is  not  provided  with  a  sump, 
but  oil  is  carried  in  a  separate  container  fixed  to  any 
convenient  part  of  the  chassis.  Two  oil  pumps  are 
used,  and  have  lor  their  functions,  in  the  first  case 
to  draw  oil  from  the  tank  and  deliver  it  to  troughs 
under  the  big  end  bearings,  while  the  other  returns 
e.xcess  of  oil  (which  overflows  from  these  and  drip- 
down  into  the  crank  case  after  being  splashed  to  the 
other  working  jiarts)  through  a  filter  back  into  the 
tank.  As  the  pump  ilelivery  from  the  engine  is  of 
larger  capacity  than  that  to  the  engine,  any  surplus 
oil  which  falls  into  the  crank  chamber  after  the  engine 
has  been  standing  for  some  time  is  quickly  removed 
before  it  has  a  chance  to  be  splashed  up.  A  pressure 
gauge  is  fitted  to  the  dashboard. 
Cadillac. 

The  floor  of  the  crank  chamber  is  formed  with 
troughs  into  which  dip  short  curved  pipes  attached  to 
the  big  end  bearings.  The  crank  chamber  is  divided 
into  four  separate  compartments  furnished  with  sloping 
gutters  on  the  sides,  and  these  gutters  distribute  the 
oil  from  one  compartment  to  the  other,  so  that  the 
possiliility  of  oil  collecting  at  one  end  of  the  crank 
cliamber  is  prevented.  The  oil  reservoir  is  carried 
on  tlic  side  of  the  crank  chamber,  and  contains  a 
double  acting  pump  driven  bv  the  magneto  driving- 
shaft.  Oil  is  fed  to  the  main  bearings,  gudgeon  pins, 
and  cylinder  bearings  by  splash. 

Charron. 

Great  simplicity  and  a  variable  feed  are  character- 
istics of  this  system.  Oil  is  contained  in  a  tank  placed 
liohind   the   water   tank   of  the   radiator   on   tlic   front 
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Fig.  10.— The  Charron 
drip-feed  and  regulat- 
ing valve. 


of  the  dashboard,  and  feeds  to 
the  base  chamber  through  a  sight 
feed  indicator  which  allows  the 
flow  to  be  adjusted  by  means 
of    a    ratchet    thumbscrew.  A 

second  control  of  the  oil  supply 
is  obtained  by  inter-connecting  the 
movement  of  the  accelerator  pedal 
with  a  valve  attached  to  the  sight 
feed.  When  the  throttle  is  opened 
an  additional  supply  of  oil  is  there- 
fore given  to  the  engine.  The  oil 
is  circulated  entirely  by  gravity 
and  splash. 


Daimler. 

Immediately  o\er  the  sump,  which  contains  a  large 
supply  of  oil,  are  a  series  of  troughs,  and  into  these 
dip  the  scooped  big 
ends,  which  splash 
oil  to  the  sleeve 
valves,  valve  actuat- 
ing shaft,  gudgeon 
pins,  cvlinder  walls, 
and  main  shaft,  the 
bearings  of  the  lat- 
ter being  provided 
with  cui)S  to  ensure 
a  full  supply  of 
lubrication.  The 
troughs      are      sup-  ' 

ported  on  shackles,  by  means  of  which  they  are  raised 
and  lowered,   and  as  this  movement  is  performed   b\ 


Fig.  11.— The  arrangement  of  the 
Daimler  adjudable  troughs. 
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the  throttle  lever  a  supply  of  oil  is  given  proportional  to 
the  opening  of  the  throttle.  The  troughs  are  supplied 
by  a  direct  acting  plunger  pump  of  the  multiple  type, 
the  five  pistons  of  which  are  simultaneously  operated  by 
;i  connecting  rod  working  from  an  eccentric  of  the  valve 
actuating  shaft.  A 
second  connecting 
rod  works  a  rocking 
valve  common  to 
all  the  pumps,  and 
regulates  their  suc- 
tion and  delivery. 
Four  of  the  pumps 
deliver  direct  to  tho 
troughs,  which  they 
keep  completely 
filled  with  oil.  The 
excess  and  that 
which  is  splashed 
returns  to  the  sump 
through  a  filter. 
The  fifth  pump  de- 
livers to  the  sight- 
feed  gauge  on  the 
dashboard,  which 
indicates  the  cor- 
rect working  of  the  Fig.  12.— The  Daimler  mnlllpU  plunger 
system         The     ar   P^mp-    The  short  /p  er  with  a  long  con- 

rangement     is,      of  "''=""«   ""^^f""  '^''  'f.  '■'«"''"'*   "" 

"  .      '.    ,  dd'on  and  delivr,y. 

course,    quite    inde- 

pendent  of  the  gradient  upon  which  the  car  stands. 

An    exactly    similar    system    is    used    on    the    Knight 

engines  of  the   Siddeley-Deasy,    B.S.A.,   and   Minerva 

cars. 

Darracq. 

The  crank  chamber  is  of  the  plain  type  without 
any  sump,  and  the  supply  of  oil  is  carried  in  a  tank 
attached  to  the  dashboard  untlerneath  the  bonnet. 
From  this  it  flows  to  a  rotary  pinion  pump  driven 
through  a  spring  connection  by  the  rear  end  of  the 
camshaft.  This  pump  forces  the  oil  back  to  the 
dashboard,  where  it  passes  through  an  adjustable  sight 
feed  and  thence  to  the  crank  chamber,  where  it  is 
caught  by  scoops  on  the  big  ends  and  splashed  to 
the  cylinder  walls,  gudgeon  pins,  etc.  Large  duels 
are  provided  for  the  main  bearings  to  ensure  their 
thorough  lubrication.  Should,  by  some  mischance, 
the  pump  stop  working,  the  supply 
of  oil  in  the  crank  chamber  is 
sufficient  to  run  the  car  for  a  con- 
siderable distance. 

E.M.F. 

The  keynote  of  the  E.M.F. 
system  is  simplicity,  and  it  works 
upon  an  ingenious  adaptation  of 
the  vacuum  or  "  chicken-trough  " 
principle.  The  supply  of  lubri- 
cant is  carried  in  a  box  cast  on  the 
side  of  the  crank  chamber.  This 
box  allows  the  oil  to  flow  to  the 
two  portions  of  the  crank  cham- 
ber, which  is  divided  by  a  trans- 
verse wall,  through  two  pipes. 
When  the  ends  of  thegq  two'  pipes 
are  submerged  in  the  oil  no  aii"  can  pass,  and  .a  furilier 
supply  is  discontinued  until  the  consumption  of  the 
engine  reduces  the  oil  leyel,  upon  which  it  is  auto- 
matically restored.  Lubricant  is  conveyed  to  all 
bearings  by  direct  splash.  An  ingenious  valve  is 
arranged  to  prevent  oil  flowing  into  the  crank  chamber 
when  the  supply  is  being  replenished.     Unscrewing  of 


Fig.  13.~TheDarracq 

adjustable   sight  -  feed 

on  the  dashboard. 


the  filler  cap  releases  a  spindle  and  allows  a  spring 
propelled  valve  to  cut  off  communication  between  the 
tank   and   the    crank   chamber.     The    supply    tank    is 
furnished  with  a  glass  oil  gauge. 
Ford. 

This  system  is  also  notable  for  its  extreme  simplicity, 
as  no  additional  working  parts  whatever  are  required. 
Oil  is  filled  into  the  housing  which  covers  the  flywheel 
and  low-tension  magneto.  On  the  upper  side  of  this 
housing  is  a  cup  which  collects  oil  thrown  into  it  1  y 
centrifugal  force,  and  delivers  it  by  gravity  to  the  main 
bearings,  whence  it  falls  into  the  crank  chamber,  in 
which  are  cast  transverse  troughs  immediately  under 
the  big  ends.  Oil  so  collected  is  splashed  on  to  all 
reciprocating  parts.  The  same  system  is  used  to 
lubricate  the  epicyclic  gear,  timing  gear,  and  back 
axle.  The  magnitude  of  the  oil  flow  depends  upon 
the  speed  of  the  engine. 

Le  Gul. 

The  oil  supply  is  carried  in  a  tank  supported  on 
the  dashboard,  which  also  contains  a  direct  acting 
plunger  pump.  This  is  operated  by  a  push  rod 
worked  by  an  eccentric  on  the  camshaft,  the  actual 
working  of  the  pump  plunger  being  carried  out  by  a 
rocking  cam  and  the  plunger  being  returned  by  a 
spring.  On  leaving  the  pump  the  oil  passes  to  a 
visible  drip  feed  and  thence  to  the  base  chamber, 
where  all  working  parts  are  lubricated  by  splash.  The 
supply  of  oil  is  controlled  by  shortening  or  lengthening 
the  stroke  of  the  pump,  this  adjustment  being  carried 
out  by  a  screwed  knob  carrying  a  stem,  which  presses 
agaiiiit  a  disc  on  the  top  of  the  pump  plunger  and 
acts  as  a  stop.  Without  in  any  wav  interfering  with 
the  setting  of  the  pump  feed,  the  knob  and  its  stem 
can  be  used  independently  of  a  screw  regulating  de- 
vice to  operate  the  plunger  when  it  is  desired  to  give 
an  extra  supply  of  oil.  The  tank  and  pump  are  acces- 
sible upon  lifting  the  bonnet,  but  normally  only  the 
sight  feed  drip  is  visible.  A  similar  system,  but  con- 
taining a  pressure  relief  valve,  is  used  on  Palladium 
cars. 

Hudson. 

A  constant  level  of  oil  is  maintained  in  the  crank 
chamber  by  means  of  a  positive  pump  driven  by  a 
special  cam  on  the  camshaft.  The  base  chamber  is 
divided  by  transverse  walls  which  ensure  an  even 
supply  of  oil  being  splashed  on  to  all  working  parts 
by  the  connecting  rods.  Any  excess  delivered  by  the 
pump  is  drained  through  a  filter  to  the  sump  below 
the  base  chamber  in  which  the  supply  of  lubricating 
oil  is  carried. 

Martini. 

A  rotary  oil  pump,  level  with  the  base  of  the  sump, 
draws  oil  therefrom  and  discharges  it  through  an  indi- 
cator on  the  dashboard.  Thence  it  passes  by  gravity 
to  four  deep  troughs  which  are  placed  underneath  the 
connecting  rods,  and  from  which  the  oil  is  splashed 
on  to  the  main  bearings  and  all  the  other  working 
parts.  The  dashboard  indicator  consists  of  a  glass 
tube  through  which  the  oil  is  pumped,  and  which  con- 
tains a  metal  ball  which  is  supported  within  sight  of 
the  driver  by  the  oil  pressure.  Should  this  drop  to 
any  impracticable  amount  tiie  ball  disappears  from 
view.  At  the  side  of  the  oil  sump  is  an  inclined  three 
way  valve  which  indicates  the  maximum  and  minimum 
levels  of  oil  supply. 

R.M.C. 

Oil  is  contained  in  the  sump  underneath  the  crank 
chamber,  and  is  delivered  at  a  constant  level  to  the 
latter  by  a  rotary  pinion  pump.  The  level  is  main- 
tained by  two  overflow  pipes  projecting  about    )^in. 
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CAR    LIGHTING 
SYSTEM. 

The    Premier 

Electric     Lighting    Outfit    in 

the    World. 

The  simplest,  most  reliable,  and  efficient 
Dynamo. 

The  most  complete  and  perfect  Svtritch- 
board. 

The  light  from  the  Lodg^e  Head  Light 
Projectors  is  admittedly  the  finest  in  the  world 
for  driving   -Full    speed    £1,-1:    nish-t. 


"The  Driving  Light  is  such  an  essential  to  the 
pleasures  of  motoring,  that  it  is  a  fatal  mistake  to 
attach  too  much  weight  to  the  first  cost  of  the 
electric  Ughting  system.  One  of  the  most  expensive 
ol  such  outfits  is  the  Lodge  Car  Lighting  Set,  but 
the  relatively  high  price  is  fully  accountetl  for  by  the 
excellent  workmanship,  and  is  more  than  justified 
by  the  quite  exceptional  results  obtained." 

The  Lodge  System  is  complete  in  all  respects, 
and  the  price  lor  everything,  all  ready  for  fitting 
to  the  car,  is 


SPARKING   PLUGS 

The  Lodge  Plug  has  by  far 
the  biggest  sale  of  all 
British     Sparking     Plugs. 

DESIGNED    FOR    MAXIMUM    POWER. 

Made  with  rust-prcof  steel  body  and  pure 
(98  %)  nickel  sparking  points,  the  Lodge  Plug 
is  undoubtedly  the  most  perfectly  designed 
of  all  motor  car  plugs,  either  British  or  foreign. 


£48-0-0 


lllu$irttted  Booklet  may  be  had,  post  free, 
on  request. 


LODGE  BROS.  &  CO., 

Eleclrual  t-  .  \  itl.<in'<htl,'  l-.iii:iii,    i  <.  1),  fit.  .1 , 

BIRMINGHAM. 

i'elograms  ; — "  Igniter,  BinninKliam." 


It  is  of  English  manufacture  and  every  part  ha^ 
been  designed  with  the  greatest  care,  on  sound 
engineering  lines,  from  thorough  electrical  knowledge 
and  experience. 

Full  heat  is  maintained  in  the  spark  it.self,  and  the 
■iliape  of  the  insulator  renders  sooting  and  hort- 
circuiting  practically  non-e.\istent. 

.\  steel  gauge  is  supplied  free  with  eveiy  Lodge 
Plug,  enabling  the  S])arking  points  to  be  set  correctly 
and  quickly  by  anyone. 

Fully  guaranteed,  and  obtainable  everywhere,  the 
r.odge  Plug  should  be  used  on  all  tars.     It  is  the  best. 

Always  insist  on  LODGE 
Plugs  and  no  others.  See  the 
mime  on  the  insulator. 


4/- 


PRICE  £LI  m  EACH. 

EVERYWHERE. 
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Rudge-^Vhitworlh 

DetachableWLre  Wheels 

SAVE  TYRES 

Quarter    of    a    Million    Miles    Tyre    Test. 

We  have  advertised  that  the  Rudge-Whitworth  de- 
tachable w^ire  wheels  reduce  the  tyre  bill  by  over  407o. 
This  statement  has  frequently  been  ridiculed  and  its 
accuracy  questioned,  we  therefore  give  the  data  on  which 
it  is  based: 

The  Hiring  Department  of  the  Daimler  Company  had 
a  number  of  Cars  fitted  with  artillery  wheels.  They  kept 
an  accurate  record  of  the  mileage  of  the  tyres  used  on  them. 

The  Daimler  Company's  experience  with  Rudge- 
Whitworth  detachable  wire  wheels  suggested  to  them 
that  a  real  economy  might  be  made  by  equipping  this 
fleet  of  hiring  Cars  with  Rudge-Whitworth  detachable 
wire  wheels.  They  kept  a  careful  record  of  the  mileage 
of  these  tyres,  the  results  were  as  follow : 
50  non-skid  covers,  935  x  1 35— 

On  Rudge-Whitworth  wheels  1  72,73 1     miles. 
Average  per  cover,  3,454  miles. 
50  non-skid  covers,  935  x  135— 

On  Wood  wheels,   102,524  miles.      Average 
per  cover,  2,050  miles. 

The  Cars  employed  were  in  both  tests  identical,  ex- 
cept for  their  road  wheels,  so  that  it  is  a  fair  assumption 
that  Rudge-Whitworth  detachable  wheels  reduce  the  tyre 
bill  by  over  407c.  It  is  worthy  of  note  that  the  aggregate 
distance  run  by  the  tested  tyres  is  over  a  quarter  of  a  million 
miles.  So  extensive  a  test  eliminates  the  errors  due  to 
variations  in  individual  tyres. 

See  letters  from  the  Daimler  Company  in  "  The  Autocar," 
July  8th,  1911,  and  December  2nd,  1911. 

RUDGE-WHITWORTH,  LTD.  (Dept.  61),  COVENTRY. 
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above  the  level  of  tlic  ciMiik  cliainLwr  tkior.  'I'he 
latter  is  formed  under  each  big  end  with  trcnighs  which 
are  plugged  by  studs  passing  through  the  base  (jf  the 
sump.  Removal  of  these  allows  any  dirt  which  is  col- 
lected in  the  oil,  and  which  naturally  tlcjws  to  the  base 
of  these  depressions,  to  be  readily  removed.  Jets  of 
oil  are  delivered  from  the  pump  direct  on  to  the  big 
ends,  which  splash  oil  on  to  the  remaining  parts.  A 
fourth  ring  is  fitted  to  the  bottom  of  the  pi.ston,  and 
largely  prevents  over  lubrication  having  any  ill  effect. 
The  guilgeon  pins,  which  are  fixed  to  the  connecting 
rod  and  move  in  bearings  in  the  piston,  get  well  lubri- 
cated from  the  cylinder  walls.  The  main  journals  are 
])ro\ided  with  large  oil  pockets. 
Vulcan. 
Oil  contained  in  the  sump  which  carries  the  supply 
is  directed  by  a  rotary  gear  pump  through  a  tell-tale 
of  the  piston  type  on  the  dashlx)ard,  whence  it 
descends  to  a  manifold  which  serves  troughs  in  each 


Lubricating  Systems. 
big  end  and  also  the  riming  gear.  The  conne'^mg 
rods  are  furnished  with  large  scoops.  The  supply 
of  oil  to  the  main  bearings,  cylinder  walls,  and 
gudgeon  pins  is  by  direct  splash.  The  oil  ultimately 
ilrains  back  into  the  sump,  and  is  filtered  before  being 
used  again. 

Warren. 

The  lower  half  of  the  crank  chamber  is  cast  in  the 
form  of  a  sump,  which  acts  as  an  oil  reservoir.  From 
this  a  piston  pump  worked  by  an  eccentric  on  the 
camshaft  lifts  oil  and  passes  it  through  a  sight  feed 
on  the  dashboard,  and  thence  into  the  crank  chamber, 
which  is  divided  into  two  compartments  by  a  wall. 
The  big  ends  dip  into  the  oil  and  splash  it  on  to  all 
parts  of  the  engine.  Constant  level  is  maintained  in 
all  the  compartments,  which  overflow  back  into  the 
sump.  The  whole  of  the  oiling  system,  together  with 
the  pump,  is  readily  detachable,  as  it  is  all  attached 
to  the  bottom  half  of  the  crank  chamber. 


Motoring  in  England  and  on  the  Continent. 

Taxation  and  Customs  Systems  Explained. 


IN  order  to  as.sist  Colonial  motorists  who  come 
home  and  buy  a  car  with  the  intention  of  doing 
a  few  months'  touring  in  England  and  on  the 
Continent  before  taking  their  departure,  the  following 
information  relating  to  taxation  systems  and  customs 
formalities  here  and  on  the  Continent  has  been  pre- 
pared. A  very  small  proportion  of  our  overseas 
visitors  bring  their  cars  with  them,  but  they  would 
only  amount  to  about  one  per  cent,  of  the  total 
number.  In  such  cases  the  visiting  motorist  is  exempt 
from  the  local  taxation  licences  if  he  does  not  stop  in 
the  country  longer  than  four  months.  If  he  runs  the 
car  more  than  four  months  from  the  date  of  registra- 
tion he  has  to  take  out  a  local  taxation  licence  (see 
below).  Then  there  are  others  who  favour  the  policy 
of  buying  a  second-hand  car  and  selling  it,  p>erhaps  at 
a  sacrifice,  before  returning. 

It  will  be  assumed  that  the  Colonial  motorist  has 
arrived  in  England,  and  is  about  to  take  delivery  of 
a  car.  If  he  is  wise  he  will  have  ordered  it  two  or 
three  months  before  leaving  his  home,  as  the  principal 
manufacturers  are  never  in  a  position  to  give  immediate 
delivery  at  the  time  of  the  annual  influx  of  visitors 
from  the  Colonies  and  Overseas  Dominions.  Of 
course,  if  one  is  easily  satisfied  and  has  no  special 
requirements  and  ideas  to  be  embodied  in  one's  car, 
it  is  quite  possible  to  buy  one  straight  away  from  man) 
of  the  London  showrooms. 

It  is  a  very  good  plan  to  join  either  the  Royal 
Automobile  Club,  either  as  a  full  member,  or  as  an 
associate,  which  costs  but  one  guinea,  or  the  Automo- 
bile Association  and  Motor  Union,  especially  if  a  Con- 
tinental tour  figures  on  the  programme,  as  both  these 
organisations  are  in  a  position  to  make  all  arrange- 
ments and  offer  suggestions  for  touring  abroad.  Par- 
ticulars of  both  the  Royal  A.C.  and  the  A. A.  and 
M.U.  will  be  found  on  pages  io6  and  107. 

Having  got  delivery  of  the  car,  the  first  thing  to  do 
is  to  obtain  a  driving  licence  (5s.),  which  may  be 
obtained  from  any  police  office.  There  is  no  test  to 
undergo  before  the  licence  is  granted.  It  must  always 
be  carried  when  driving,  and  produced  to  any  constable 
upon  demand.  Police  court  cases  of  driving  without 
a  licence  are  not  uncommon,  so  care  should  be  taken 
to  see  that  no  run,  however  short,  is  commenced  with- 
out this  document  being  in  one's  pocket. 
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The  motor  car  must  be  registered  (^^i  at  any  police 
office),  and  when  this  is  done  a  number  will  be 
allocated.  Number  plates  with  the  identification  num- 
liers  and  letters  printed  on  must  then  be  affixed  at 
both  the  front  and  back  of  the  car.  A  local  taxation 
licence  must  also  be  obtained  (from  a  post  office), 
for  which  the  charges  are  as  follows: 

Cars  not  exceeding  6^  h.p 

Exceeding  6^  but  not  exceeding  12  h.p. 
12      „       „  „  16  h.p. 

16      .,      „  „  26  h.p. 

26       ,,       „  „  33  h.p. 

33      .,       „  „  40  h.p. 

40      „      „  „  60  h.p. 

60  h.p 

The  above  classification  is  for  touring  cars  only. 
The  horse-power  is  arrived  at  by  R.A.C.  rating,  i.e., 

D*   X   N 

where  D    =    bore,  N    =    No.   of  cylinders. 

The  method  of  arrivmg  at  the  h.p.  is  obviously 
unfair,  as  stroke  is  not  taken  into  account,  but  it  is 
the  law,  and  although  it  has  come  in  for  a  great  deal 
of  criticism,  and  at  one  time  there  appeared  to  be 
prospects  of  it  being  altered,  everything  at  the  time 
of  writing  points  to  motorists  having  to  make  the  best 
of  a  very  unsatisfactory  state  of  affairs  for  the  imme- 
iliate  future  at  any  rate. 

Another  very  unjust  point  of  this  taxation  system, 
and  one  directly  affecting  those  motorists  for  whom 
this  article  is  especially  written,  is  the  fact  that  no 
concession  is  allowed  to  a  motorist  buying  an  English 
car,  using  it  here  a  period  of  two  months  in  England, 
and  then  taking  it  back  with  him  to  Australia.  He 
has  to  pay  the  full  year's  taxation  whether  he  is 
motoring  in  England  twelve  days  or  twelve  months. 
The  only  concession  made  is  in  the  case  of  a  car  kept 
and  used  for  the  first  time  in  any  year  after  October 
I  St,  when  the  above  amounts  are  reduced  by  one-* 
half.  The  Colonial  motorist  visiting  home  in  the 
summer  is  not  generally  in  a  position  to  take  advant- 
age of  this  concession. 

Having  obtained  a  driving  licence,  registered  the 
car,  and  obtained  a  local  taxation  licence,  all  Great 
Britain  and  Ireland  is  open  to  the  motorist.  Those 
contemplating  motoring  for  the  first  time  at  home 
may  be  somewhat  deterred  from  doing  so  by  the 
large  number  of  police  traps  and  the  methods  adopted 
by   the   police,    which   they    have   doubtless   heard    so 
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Motoring  in  England  and  on  the  Continent. 
much  about  during  the  past  live  years.  This  need 
not  be  so.  There  are  not  nearly  so  matiy  traps 
worked  now  as  there  were  two  or  three  years  ago, 
and  the  prejudice  shown  by  police  and  magistrates 
towards  motorists  has  greatly  diminished.  The  Auto- 
car publishes  two  or  three  tunes  during  the  summer  a 
map  on  which  the  location  of  all  known  traps  is  indi- 
cated. 

The  speed  limit  of  twenty  miles  an  hour  may  be 
habitually  exceeded  when  road  conditions  allow,  except 
in  districts  where  the  police  are  known  to  be  active 
or  where  special  speed  limits  exist.  The  rule  of  the 
road  is  to  keep  to  the  left  and  overtake  on  the  right. 
Trams  may  be  overtaken  on  the  right  or  left  accord- 
ing to  circumstances. 

Provided  he  has  time,  the  Overseas  visitor  should 
most  certainly  take  his  car  on  to  the  Continent,  if  it 
is  only  for  two  or  three  weeks. 

Indian  and  Australian  motorists  taking  cars  back 
with  them  often  do  the  Continent  last,  and  then  join 
their  boat  at  Marseilles,  Toulon,  or  Naples. 

Before  motoring  abroad  the  two  questions  which 
arise  are  those  relating  to  International  Travelling 
Passes  and  Triptyques.  International  Passes  and 
Triptyques  are  two  quite  separate  things,  and  the  why 
and  the  wherefore  of  each  is  explained  herewith. 

International  Travelling  Passes  allow  motorists  tu 
travel  in  countries  which  are  parties  to  the  agreement 
without  the  necessity  of  obtaining  special  driving 
licences  and  carrying  special  number  plates  for  each 
country  visited.  The  following  is  a  list  of  countries 
accepting  International  Passes  together  with  the  dis- 
tinguishing letters  allotted  to  each: 


A 

Austria. 

I 

Italy. 

V, 

Belgium. 

MC 

Monaco. 

BG 

Bulgaria. 

AIN 

Montenegro 

F 

France. 

P 

Portugal. 

D 

Germany. 

KM 

Boumania. 

GB 

Great   Britain 

and   Ire- 

K 

Russia. 

land. 

SB 

Servia. 

GR 

Greece. 

K 

Spain. 

NT, 

Holland. 

S 

Sweden. 

H 

Hungary. 

CH 

Switzerland 

Passes  may  be  obtained   in   England  only  through 
the  R.A.C.  or  the  A. A.  andM.U.,  and  the  car  must 


undergo  examination  and  a  photograph  of  the  driver 
and  particulars  of  the  car  must  be  supplied.  Cars  are 
then  provided  with  the  identification  letter  or  letters 
of  the  country  to  which  it  belongs.  This  takes  the 
form  of  a  plate  which  is  affixed  to  the  back  of  the 
car  generally  just  above  or  below  the  registration 
number.  A  plate  also  has  to  be  fixed  to  the  dash- 
hoard  (facing  driver)  on  which  is  given  h.p.,  engine 
number,  weight  in  kilos,  and  country  of  origin  of  the 
car.  Motorists  are  not  legally  obliged  to  obtain 
Passes  before  travelling  abroad,  but  practically 
everyone  does,  as  they  save  such  a  lot  of  trouble  and 
inconvenience. 

Colonial  motorists  entering  England  with  Passes 
are  charged  a  fee  of  £^\  by  the  Customs  officials  at 
arrival  ports  for  .stamping  their  Passes  and  registering 
their  cars. 

Triptyques  are  as  necessary  as  International  Passes 
and  save  one  carrying  a  large  amount  of  money  and  a 
deal  of  inconvenience.  The  amount  covering  the 
Customs  duties  (ruling  in  the  countries  it  is  intended 
to  traverse)  is  deposited  with  either  the  R.A.C.  or  the 
A. A.  and  M:U.,  who  then  issue  a  triptyque  which  con- 
sists of  (i)  portion  retained  by  Customs  officials  on 
entry,  (2)  portion  left  with  Customs  on  final  exit,  and 
(^)  portion  retained  by  holder  and  forwarded  upon 
return  to  the  body  with  which  he  has  deposited  the 
required  amount.  His  full  deposit  is  then  returned 
to  him. 

Triptyques  are  available  for  the  following 
countries  :  Austria,  Finland,  Germany,  Holland, 
France,  Italy,  Switzerland,  Belgium,  Spain,  Rou- 
mania,  Russia,  Norway,  Sweden,  and  Denmark. 
There  is  in  most  countries  a  limit  to  the  time  for 
which  they  are  available.  Speaking  generally 
motorists  exceeding  three  or  four  months  will  be  liable 
to  the  ordinary  taxes  existing  in  the  country  in  which 
they  are  staying. 

With  the  exception  of  Sweden,  Portugal,  some  of 
the  Austrian  provinces,  and  some  towns  in  Italy,  the 
rule  of  the  road  on  the  Continent  is  to  keep  to  the 
right  and  overtake  on  the  left. 


A    Typical    Scene    at    an    English    Hill-climb. 


A  competing  car  in  the  J912  Shelsley  Walsh  Hill-climb,  the  most  popular  annual  event  of  Us  kind. 
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Cycle  Cars  and  Miniature  Cars. 


The  Connecting  Link  between  the 

THERE  has  lately  come  into  bold  relief  a  type 
of  light  car  which  the  governing  body  of  motor 
cycling,  the  Auto  Cycle  Union,  has  designated  a 
cycle  car,  the  definition  being  that  its  engine  capacity 
must  not  exceed  1,100  c.c.  and  the  total  weight  of 
the  chassis  shall  come  within  the  limit  of  6  cwt. 
Though  these  miniature  motor  cars  have  many  new 
points  incorporated  in  their  design,  and,  of  course, 
embody  up-to-date  practice,  the  type  is  by  no  means 
new;  in  fact,  many  readers  will  no  doubt  have  owned 


Cyck  cars  on   Hit:  road.      A  G.W.K.  and  Duo  climbing  Edge   Hill,  W  arwickshire. 

machines  which  come  within  the  delhiition  quoted 
above,  for  the  earliest  forms  of  motor  car  would  now 
be  classed  as  cycle  cars.  We  refer  to  such  cars  as 
the  Progress,  De  Dion,  Baby  Peugeot,  and  later  the  6 
h.p.  Rover,  Oldsmobile,  Humlierettes,  etc.  Attention 
has  been  fwussed  upon  these  miniature  cars  by  reason 
of  the  demand  which  undoulitedly  exists  for  a  motor 
car  at  a  price  of  ^100  which  is  economical  to  run, 
reliable,  and  speedy.  Slow  speed  on  the  level  and 
uphill  was  the  chief  complaint  of  forerunners  of  the 
cycle  car.  Hopeful  designers  and  makers  have  in 
many  instances  set  out  to  satisfy  this  crying  need,  but 
when  their  vehicle  has  been  completed  the  price  has 
almost  regularly  gone  up  from  ;£i25  to  even  as  much 
as  ^185,  so  that  the  cheaply  built  small  car  and  also 
good  class  second-hand  motor  cars  are  real  competi- 
tors to  the  cycle  car  movement. 

It   was  in   1912   that  serious  attention  was  paid   to 
rejuvenating    the    light    car,    and    all    sorts    of    names 
were     adopted     for     it.     including     .spider,     carette, 
runabout,      monocar,      duocar, 
:md      quadcar.        Finally,      the 
A.C.U.  took  the  matter  in  hand 
and,    under   the    appellation    ol 
"  cycle  car,"  introduced  a  dcli- 
iiition   for  that  type  of   vehicle 
(|uoted     above,     though     man\ 
successful   manufacturers   refuse 
to   adopt   this   name,    preferring 
their  products  called  light  cars. 

As  soon  as  it  was  learned 
that  a  number  of  importaiu 
concerns  had  cycle  cars  in 
course  of  preparation  for  the 
1912  shows,  rival  concerns 
hurriedly  copied  their  example, 
with  the  result  that  at  the 
Olympia  Motor  Cycle  Show  in 


Motor  Car  and  the  Motor  Cycle. 

December  upwards  of  thirty-four  cycle  cars  were  ex- 
hibited, but,  unfortunate  to  relate,  many  were  such 
hurried  specimens  that  striking  defects  in  their  design 
were  apparent  even  to  a  motorist  of  but  short  experi- 
ence. Wise  heads  considered  the  boom  a  premature 
one,  and  it  remains  to  be  seen  whether  the  demand 
will  be  sustained. 

It  can  be  said  that  there  were  two  distinct  types 
of  four-wheelers  at  the  last  Olympia  Show.  One  type 
could  be  called  a  true  cycle  car,  in  that  it  embodied 
motor  cycle  practice  through- 
out, such  as  air-cooled  engine, 
belt  drive,  and  expanding 
])ulley  gears.  These  machines 
mostly  had  tandem  seats, 
though  sociable  seats  were  b\ 
no  means  uncommon.  The 
second  type  was  the  miniature 
motor  car  which  from  stem  to 
stern  followed  big  car  lines. 
A  hght  car  possessing  a  four- 
cylinder  water-cooled  engine, 
shaft  drive,  and  a  three-speed 
gear  box  can  hardly  be 
deemed  a  cycle  car,  for  it 
embodies  none  of  the  ad- 
juncts of  a  motor  cycle,  but 
all  the  appurtenances  of  a  high- 
class  car.  It  was  the  car  type 
of  machine  which  sold  in  large 
numbers,  not  because  they  were  cycle  cars,  but  because 
they  were  small  and  comparatively  low-priced  cars 
which  embodied  well-tried  principles  throughout.  The 
demand  for  this  type  of  machine  had.  however,  caught 
makers  napping,  and  even  by  the  beginning  of  191,^ 
only  a  few  makers  were  ready  to  deliver  in  quantities. 
Points  of  Design. 
.\s  regards  design,  this  is  by  no  means  settled  ;  in 
lact,  it  can  be  said  that  in  the  majority  of  cases  cycle 
car  manufacturers  are  going  over  ground  covered  by 
the  present-day  successful  car  manufacturers  eight  or 
ten  years  ago.  Thus  we  have  air  and  water-cooled 
engines  with  from  one  to  four  cylinders,  though 
mostly  twins,  some  placed  transversely,  and  in 
other  cases  in  line  with  the  frame.  Change-speed 
gears  nclude  all  types,  such  as  the  miniature  sliding 
lype  gear  box,  expanding  pulley  gears  in  which  the 
belt  rises  and  falls  in  the  groove  of  the  pulley,  thus 
raising  or.  lowering  the  gear  as  desired,  and  friction 
drive  which  allows  an  infinitelv  variable  ratio  between 


Chassis  of  the  G.W.K.—a 
water-ctoled 


thoroughly  proved  make  of  light  car.      A  twin-cylinder  vertical 
engine  and  friction  drive  are  outstanding  features. 
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Miniature  Cars. 
the  high  and  low  limits.  In  the  attempt  to  avoid  the 
use  of  a  differential  gear  some  makers  design  their 
cycle  cars  to  dri\e  on  one  wheel  only  ;  others  adojit 
a  double  drive  by  means  of  V  belts,  relying  upon  the 
inner  one  to  slij)  in  turning  a  corner.  It  is,  however, 
the  miniature  cars  with  weatherproof  shaft  drive  and 
ilLfferential  gear  that  is  generally  regarded  as  the  type 
most  likelv  to  survive. 


The  Singer  miniature  car,  which  has  four  water-cooled  cylinders, 
Viree  speeds  and  shaft  drive. 

The  oihng  and  control  arrangements  in  many  cases 
leave  nmch  to  be  desired.  Motor  cycle  practice  has 
been  copied  to  such  an  e.xtent  that  the  unfortunate 
driver  is  expected  lo  pump  a  charge  of'thick  oil  into 
the  engine  every  four  or  five  miles  (depending  upon 
the  amount  of  low  gear  work)  and  by  reason  of  the 
fact  that  the  carburetter  control  as  fitted  to  the  handle- 
bars of  motor  cycles  is  used,  the  throttle  and  air  levers 
are  usually  in  a  difficult  position  on  the  dashboard.  In 
many  cases,  to  simplify  the  control,  magneto  advance 
and  retard  is  dispensed  with,  thus  restricting  the 
capacities  of  the  engine. 

The  above  remarks  likewise  apply  to  the  springing, 
for  the  ideas  of  ^lesigners  on  the  subject  of  springing 
a  light  and  comparatively  fast  car  are  widely  divergent. 
Springs  arranged  transversely,  quarter  -  elUptical 
springs,  semi-elliptical,  and  threequarter  elliptics  are 
some  of  the  types  which  find  adherents  among  cycle 
car  makers. 


The  Humberette  which  with  the  exception  of  its  V-lype  twin- 
cylinder  air-cooled  engine  is  a  car  in  miniature. 

Another  point  on  which  cycle  cars  may  be  criticised 
IS  the  width  of  the  body.  In  their  desire  to  obtain 
a  light  and  fast  vehicle,  makers  have  built  their  chassis 
as  narrow  as  possible,  with  the  result  that  two  average- 
sized  persons  adorned  in  motor  coats  find  themselves 
somewhat  cramped  and  long  runs  become  a  Iwre. 
This  remark,  however,  does  not  apply  to  all  makes. 
One  designer  has  overcome  the  objection  to  restricted 


seating  capacit)  by  staggering  the  seats,  that  is,  plac- 
ing the  driver  about  six  inches  in  front  of  the  passen- 
ger, which  gives  a  great  deal  more  elbow  room. 

Tubular  frames  are  the  most  popular  at  the  present 
lime,  though  many  consider  that  channel  steel  frames 
will  ultimately  be  adopted.  In  practically  all  cases 
wire  wheels  are  adopted,  though  seldom  of  the  de- 
tachable variety,  owing  to  their  increased  cost,  whilst 
the  size  is  in  practically  all  cases  650  x  65  mm. 
Even  the  wheel  track  is  not  standardised,  some  makers 
preferring  a  track  of  3ft.  4in.,  others  as  much  as  4ft. 
For  colonial  re(|uirements  it  is  undoubtedly  true  that 
tiie  narrower  types  would  not  be  a  success,  as  they 
would   not   fit    tlie   wheel    nits,    and   to   drive   such    a 


Twin-cylinder  V -pattern  air-cooled  engine  of  7-9  h.p.,  as  fitted 
to  the  Premier.  Transmission  throughout  is  by  chain- 


machine  along   a   rutty   road   which  it   does   not   fit   is, 
to  say  the  least,  somewhat  disconcerting. 

At  the  time  of  writing  it  cannot  be  said  that  the 
cycle  car  has  yet  attained  the  reliability  of  a  good 
motor  cycle  and  sidecar.  It  is  considered  by  experts 
that  makers  have  too  far  studied  the  speed  merchant, 
and  the  cycle  car's  light  weight  and  cimiparative  speed 
(40  m.p.h.  is  the  usual  speed  for  an  8  h.p.  cycle  car) 
have  brought  other  troubles  in  their  wake.  1913  is 
seeing  many  reformations  in  the  ilesign  of  cvcle  cars. 
Condensed  Specifications  of  Some  Typical  Cycle  Cars. 
AuTOMOBiLETTE. — Two    Cylinders,    70     x     130    mm.; 

1,000  c.c. ;  water-cooled  ;  three  speeds  ;  belt  drive  ; 

four  wheels  ;  weight  of  chassis,   4  cwts. 
Swift. — Two  cylinders,  vertical;  75    x    92  mm.  ;  97 j 

c.c;    water-cooled;    three    speeds;    shaft    drive; 

four  wheels  ;  7ft.  wheelbase  ;  3ft.   4in.  tr.ick. 


The  Automobilette — A  typical  French  tandem-teater. 
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Crescent. — Two  cylinders,  50°,  85  x  85  mm.  ;  964 
c.c.  ;  air-cooled;  friction  drive;  four  wheels;  7ft. 
gin.  wheelha.se  ;  j^ft.  2in.  track  ;  weight  of  chassis. 
5  cwts. 


The  single  cylinder  bell-driven  Rudge. 

Ci.W.K. — Two  cylinders.  86  x  92  mm.;  1,068  c.c; 
water-cooled  ;  friction  drive;  four  wheels;  7ft.  7in. 
wheelhase ;  3ft.  gin.  track ;  weight  of  chassis, 
534  cwts. 


Cycle  Cars  and  Miniature  Cars. 

.Singer. — Four  cylinders,  63  x  88  mm.;  1,096  c.c; 
water-cooled ;  three  speeds ;  shaft  drive ;  four 
wheels;  7ft.  6in.  wheelhase;  ^fl.  6in.  track; 
weight  of  chassis,  6  cwts. 

.A.C. — One  cylinder,  95  x  102  mm.  ;  723  c.c.  ;  air- 
cooled  ;  two  speeds;  chain  drive;  three  wheels: 
6ft.  2in.  wheelhase;  4ft.  6in.  track;  weight  of 
chassis,  5  cwts. 


A  sinile-seated  belt-driven  cycle  car,  the  Rollo. 


Another  well  tried  make — the  A.C.  sociable — which  is  a  develop- 
ment of  the  tricar.     Single-cylinder  air-cooled  engine,  two  speeds 
and  tiller  steering  are  features. 

HuMBERETTE. — Two   Cylinders,    50°,    84     x     90   mm.  ; 

998  c.c. ;   air-cooled  ;   three  speeds  ;   shaft  drive  ; 

four  wheels;  7ft.  3in.  wheelhase;  3ft.  6in.  track; 

weight  of  chassis.  6  cwts. 
Invicta. — Two  cylinders,  50°,  85   x  85  mm.  ;  964  c.c.  ; 

water-cooled  ;  three  speeds;  shaft  and  chain  drive  ; 

four  wheels;  7ft.  gin.  wheelhase;  3ft.  iiin.  track; 

weight  of  chassis,  5-^4  cwts. 


Keeping  Out  the  Rain. 

An  Article    of    Special    Interest   to    Colonial    Motorists. 


M 


AXV  motorists  who  prefer  ;in  open  car  uith 
a  Cape  cart  hood  to  any  closed  variety  of 
car,  also  have  a  very  strong  objection  to 
high  and  heavy  wind  screens.  We  must  say  that, 
personally,  we  prefer  for  all  dry-weatlier  work  a 
single  screen  of  such  a  height  that,  while  we  drive 
normally  looking  through  it,  we  can,  by  sitting  quite 
uitright,  just  see  over  the  top  of  it.  Nothing  could 
be  more  satisfactory  than  this  form  of  wind  screen  in 
dry  weather,  as,  while  it  shields  the  face  and  body 
from  all  heavy  wind  pressure,  it  creates  the  minimum 
of  back  draught.  On  the  other  hand,  when  one  has 
to  face  a  head  wind  and  rain,  the  short  single  screen 
between  the  hood  and  the  top  of  the  screen,  and, 
when  the  weather  is  really  bad,  drifts  right  down  the 
car  into  the  back  seats  and  makes  their  occupants 
uncomfortable,  as  well  as  nearly  blinding  the  dri\er 
and  drenching  him  and  his  companion. 

Until  now,  the  only  remedy  for  this,  so  far  as  our 
experience  has  gone,  has  been  to  have  a  double  screen 
of  the  type  which  we  always  describe  as  the  vi.sor 
thus:  This    screen    is    made    in    halves    and    can 

be  used  in  a  variety  of  ways,  but  it  is  necessarily 
somewhat  cumbersome,  and,  so  far  as  our  require- 
ments are  concerned  and  those  of  many  of  our  readers, 
is  only  wanted  in  wet  weather;  that  is  to  say,   it  is 


always  used  doubled  down  at  half  screen  height  except 
in  the  wet,  and  then  it  is  put  up  and  used  as  a  visor, 
i.e.,  both  bottom  and  top  halves  sloping  outwards, 
so  that  there  is  a  space,  or  mouth,  between  the  two 


Position  of  the  main  screen  and  the  top  supplemental  screen 
as  seen  when  standing  on  the  left  of  the  car  and  looking 
forward.  This  gives  an  idea  of  the  width  of  the  clear  space 
between  the  two  screens,  and  wide  as  it  is  no  wet  comes  in. 


94  THE    AUTOCAR    IMPERIAL    YEAR    BOOK 

Keeping  Out  the  Rain. 

halves  of  the  screen,  through  which  the  driver  looks. 
The  width  of  the  mouth  and  the  angles  of  the  two 
halves  are,  of  course,  adjusted  to  suit  the  individual 
driver  and  car.  In  this  form  the  visor  screen  is 
.entirely  satisfactory,  as  it  gives  a  clear  view  ahead 
and  at  the  same  time  keeps  practically  all  wet  out 
of  the  car,  only  an  occasional  drop  coming  in,  and 
the  screen  can  be  .so  adjusted  that  these  occasional 
drops  do  not  hit  the  eyes  or,  what  is  still  more 
important,  the  glasses  of  the  driver  should  his  vision 
he  not  normal. 


Front  view  of  the  main  screen  and  li^hi  supplemental  celluloid 
screen  hung  from\the  hood. 

We  have  tried  all  sorts  of  dodges  in  order  to  obtain 
the  advantages  of  the  visor  screen  in  wet  weather  and 
at  the  same  time  be  able  to  use  our  ordinary  single 
screen  for  dry-weather  work.  Up  till  last  year 
all  these  attempts  have  failed,  but  our  last  effort  has 
been  successful — ^indeed,  it  is  as  good  as,  or  better 
than,  the  best  visor  screen  we  have  ever  sat  behind. 

First  of  all,  the  \vind  screen  proper  is  an  ordinary 
hinged  single  screen,  which  in  fine  weather  is  sloped 
backward  a  little  and  is  perfectly  satisfactory.  The 
addition  for  wet  weather  has  nothing  whatever  to  do 
with  this  screen,  but  is  an  attachment  to  the  hood. 
On  our  particular  car  it  con.sists  of  a  sheet  of  trans- 


A  diagrammatic  view  of  the  position  of  the  main  screen  and 
the  supplemental  screen  when  in  use. 

parent  celluloid  held  in  a  very  light  wood  franir. 
It  is  strapped  to  the  front  of  the  hood  by  a  coupk' 
of  light  straps,  and  lies  upon  the  main  hood  straps, 
to  which  it  is  also  lightly  attached  by  two  more  straps. 
It  will  be  seen  that  the  connection  between  the  celhi 
loid  screen  and  the  hood  is  quite  flexible,  and  when 
the  ho<jd  is  turnpd  back  there  is  no  need  to  detach 
it ;  we  simply  loosen  the  two  top  straps  a  little  so  that 
it  lies  flat  upon  the  top  of  the  hood  and  quite  out 
of  the  way.  It  might  be  thought  necessary  to  ha\c 
some  sort  of  flexible  watertight  joint  between  the 
frame  of  the  celluloid  .screen  and  the  front  edge  of 
the   hood,   but  this   does   not   seem   to    be    necessary 


so  long  as  it  is  strapped  up  closely  to  the  hood,  as 
the  rain  at  this  point  blows  off  and  not  into  the  car. 
When  driving  in  the  rain,  the  hood  is  put  up  in  the 
usual  way,  the  two  top  straps  holding  the  celluloid 
frame  to  the  hood  are  tightened  up,  and  the  car  wind 
screen  is  then  sloped  forward  to  a  convenient  angle, 
so  that  the  driver  can  see  over  it  easily.  This  gives 
a  clear,  open  slot  of  about  a^^in. — the  full  width  of 
the  screen— but  not  a  drop  of  water  finds  its  way 
hack,  and  one  can  drive  at  high  speeds  into  heavy- 
rain  without  any  wet  coming  into  the  car.  Incident- 
ally, too,  all  swirling  draughts  in  the  back  seats  are 
abolished.  Occasionally,  in  very  heavy  rain,  drops 
of  water  collect  on  the  bottom  edge  of  the  celluloid 
screen  and  blow  back,  but  the  cross  current  from  the 
under  screen  cuts  nearly  all  of  them  off,  and  they  are 
thrown  down  harmlessly.  Now  and  then  one  of  these 
drops  may  come  back  into  the  car,  but  it  is  always 
below  the  line  of  sight  or  else  well  above  it.  This 
is  so  rare  an  occurrence,  however,  that  it  is  hardly 
worth  troubling  about,  but  to  obviate  it  in  future  we 
have  fitted  a  very  light  brass  gutter  along  the  lower 
edge  of  the  frame  of  the  celluloid  screen. 


In  fine  weather  the  main  screen  is  set  at  a  slight  backward 
angle  on  the  dashboard  while  the  supplemental  extension  screen 
hinges  inward  and  reposes  comfortably  on  the  lop  of  the 
folded  hood.  The  two  screens  are  indicated  in  the  diagram 
by  thick  black  lines. 

We  should  say  that  almost  equally  satisfactory 
results  could  be  obtained  with  a  canvas  extension  to 
the  hood,  provided  the  bottom  edge  were  kept  stiff 
by  a  light  strong  piece  of  wood  within  it  like  the 
bottom  of  a  window  blind.  Indeed,  the  whole 
principle  of  a  roller  blind  might  be  adopted  if  pre- 
ferred. It  would  not  really  matter  about  the  top  part 
of  the  screen  being  opaque,  as  no  one  looks  through 
it  in  driving  ;  in  fact,  in  heavy  rain  it  is  obscured  by 
wet.  On  the  other  hand,  it  would  make  the  car  rather 
dark,  so  that  the  celluloid  device  is  preferable. 


The  Swift  light  car  on  the  road   see  page  ill). 
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Types:    14-20  h.p.  (4-cyl.),  18-24  h.p.  (4-cyl.),  24-30  h.p.  (6-cyl.) 
Knight   Sleeve   Valve   Motors. 


THE  SIDDELEY-DEASY  is  not  a  cheap  car.  It  Is  as  perfect  as 
human  skill,  and  ejcperience,  and  fine  manufacturing  facilities  can 
make  it.  In  Great  Britain  it  has  long  been  known  as  "  The  Car  of 
Perfect  Comfort."  Its  reliability  is  proved  by  its  successful  Trial  of 
15,000  miles  on  Brooklands  Track,  at  a  speed  of  over  30  miles  an  hour. 
This  Trial,  although  it  took  place  nearly  two  years  ago,  is  still  unapproached. 
Compare  its  severity  with  that  of  a  touring  trial  on  the  road  at  20  miles  an 
hour  ;  and  remember  that  the  parts  to  be  replaced  at  the  end  of  the  trial 
cost  under  £2:0:0.  This  is  an  evidence  of  the  low  maintenance  costs  of 
a  "  Siddeley-Deasy." 

Four  models  are  made :— a  14-20,  and  an  18-24  with  four  cylinders, 
a  24-30  with  six  cylinders,  and  a  new  type,  the  Light  18-24  four-cylinder. 
All  have  Knight  Sleeve  Valve  Engines,  Bosch  High  Tension  Dual  Magneto, 
Siddeley-Deasy  Two  Jet  Carburetter,  Worm  Drive  Axles,  4-speed  Gear  Boxes, 
Lanchester  Type  Suspension,  and  5   Detachable  Wire  Wheels. 

Prices  naturally  vary  in  all  countries.     List  prices  are  ex  Works. 

Write  for  further  particulars  to 

THE    SIDDELEY-DEASY    MOTOR    CAR     CO.,    LTD., 


\ 


•^ 


PARKSIDE,    COVENTRY,    ENGLAND. 
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SPECIFICATIONS. 


1^ 


1         14-20  fl.p. 
4-cylinder. 

Light. 
18-24  h.]). 
4-cylinder. 

18-24  h.p. 
4-cylinder. 

24-30  h.p. 
6-cylinder. 

CHASSIS: 

Wlifclbase      

Track        • .     . 

Overall  Length      

Overall  Width       

Body  Space 

Koail  Wheels,  Detachable! 

loft.  4in. 

4ft.  Sin. 
13ft.  2in. 

5ft.  4in. 

8ft.  oin 

32in.  (lia. 

loft.  Sin. 

4ft.  Sin. 
13ft.  5in. 

5ft.  4in. 

8ft.  oin. 
32in.  dia. 

10ft.   loin. 

4ft.     Sin. 
13ft.     yin. 

5ft.     4in. 

8  ft.     gin. 

32in.  dia. 

lift.  3in. 

4ft.  Sin. 
14ft.  Sin. 

5fl.  4in. 

8ft.  gin. 
34in.  dia. 

wire,  fitted  with  tyres) 

,  815  X   105  mm. 

815  X  105  mm. 

820  X   120  mm. 

8g5  X  135  mm. 

MOTOR : 

Knight  Sleeve  Valve  Type. 
No.  oi  Cylinders,  cast  in  pairs    . 
Bore         

4 

(            80  mm. 
130  mm. 

4 

go  mm. 

130  mm. 

4 
go  mm. 
130  mm. 

6 
go  mm. 
130  ram. 

Stroke      

PETROL    CAPACITY: 

The  (K-trol   tank,  situated  on  th< 
da.shl>oard,       has      a      capacit> 
ai)proximately   of          

!          g  gallons. 

10  jTjallons. 

10  gallons. 

10  gallons 

E^ 


35: 


35: 


3M^ 


3ME 


35: 


E<5E 


35=^ 
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LIGHT   CAR. 


THE  STONELEIGH  LIGHT  CAR  particularly  appeals  to  that  large 
class  who  desire  a  strong,  smart,  economical  car,  at  a  really  moderate  and 
inclusive  figure.  The  Stoneleigh,  ready  for  the  road,  sells  in  England  for 
£350.  It  is  made  by  one  of  the  largest  motor  works  in  Great  Britain, 
and  is  guaranteed  by  the  Siddeley-Deasy  Motor  Car  Co.,  Ltd.,  of  Coventry. 

BRIEF     SPECIFICATION. 

Knight  Sleeve  Valve  Motor  (4  cylinder)  75  mm.  bore, 
114  mm.  stroke;  worm  drive;  3  speeds.  Smart  torpedo  body; 
"one-man"  hood;  5  detachable  wire  wheels  and  tyres 
(:  non-skid) ;  3  electric  lamps;  2  head  lamps;  horn;   tools;  etc. 

Prices    upon    application. 

THE   SIDDELEY-DEASY    MOTOR    CAR  CO.,  LTD., 
COVENTRY, ENGLAND. 
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Commercial  Vehicle. 

A      NEW  chassis  to  carry  30  cwt.   of  dead   load,  embodying  in  its 
production  high   class   design,  material,  and  workmanship,  thus 
ensuring    reliability   and    low   maintenance   charges.     The   Road  clear- 
ance is  high — 10  inches.     Read  the  specification — fuller  particulars  will 
be  sent  upon  application. 

SPECIFICATION. 

i6  h.p.  4-cylinder  Silent  Knight  Sleeve  Valve  Motor ;  Silent  worm 
drive ;  lo  inch  road  clearance ;  steel  wheels.  Extremely  simple, 
totally  enclosed  transmission  of  a  new  tyjje.  To  carry  loads  of 
30  cwt.,  or  suitable  for  a  small  omnibus  or  char-a-banc  body 
to  cany  ten  people. 

GUARANTEED    BY    THE    PROPRIETORS. 

THE  SEDDELEY-DEASY  MOTOR  CAR  CO.,  LTD^ 
COVENTRY ENGLAND. 
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R.A.C  Certified  Trials  of  Accessories  and  Tyres. 

During  1912  ths  R9ya1  AC.  undertook  a  number  of  Individual  tests  of  accessories  and  cars.  These^trlals 
are  always  Interesting,  and  tlie  official  certificates  of  performance  are  well  worth  retaining  ,for  reference. 
Below  will  be  found  a  summary  of  the  reports  issued  of  all  the  trials  held  in  1912,  other  than  those  of  cars. 


Ga'itier  Metallic  Fabric  Tyre. 

ENTERED  for  a  3,000  miles  trial  by  the  Gautier  Metallic 
Fabric  Tyre  Syndicate,  Ltd.,  8,  Great  Marlborough 
Street,  W.,  January  16th-18th,  1912.  From  the  cer- 
tificate, it  appears  that  the  tyre  was  a  pneumatic  of 
the  usual  form,  except  that  in  place  of  canvas  the  carcase 
of  the  outer  cover  was  formed  of  two  super-imposed 
diagonal  layers  of  small  chain  of  the  type  consisting  of  fiat 
side-plates  joined  by  transverse  rivets.  Each  of  these  chains 
ended  in  wire  hooks  which  passed  into  the  bead  of  the  tyre. 
The  tyre  was  lined  with  canvas  and  had  the  usual  rubber 
tread.  The  country  of  origin  was  England.  The  tyre  (outer 
cover  only)  weighed  67  lbs.  One  880  mm.  x  120  mm.  tyre  was 
entered  and  was  fitted  on  the  rear  off  wheel  (detachable 
flange  rims  being  used)  of  a  27.3  h.p.  (R.A.C.  rating) 
Schneider  car.  The  weight  of  the  car  was  1  ton  14  c%vt.  1  qr. 
24  lbs.  (back  axle  19  cwt.  0  qr.  2  lbs. ;  front  axle  15  cwt. 
1  qr,  22  lbs.).  The  average  weight  of  the  load  was  508  lbs., 
making  the  average  running  weight  1  ton  19  cwt.  The  tyre 
was  inflated  to  a  pressure  of  70  lbs.  per  square  inch.  The 
trial  was  held  upon  Brooklands  track.  After  208  miles  had 
been  covered  the  tyre  suddenly  deflated.  It  was  found  that 
the  bead  had  become  detached  from  the  cover.  The  tyre 
was  withdrawn  from  the  trial. 

A  further  test  was  made  from  February  19th  to  27th  of 
two  tyres  of  the  same  make  (outer  covers  only),  weighing  78| 
lbs.  and  76^  respectively.  The  tyres  were  fitted  to  the 
two  back  wheels  (detachable  flange  rims  being  used)  of  a 
27.3  h.p.  (R.A.C.  rating)  Schneider  car.  The  weight  of  the 
car  was  1  ton  13  cwt.  2  qrs.  26  lbs.  (back  axle  18  cwt.  1  qr. 
5  lbs. ;  front  axle  15  cwt.  1  qr.  25  lbs.)  The  average 
weight  of  the  load  was  526  lbs.,  making  the  average  running 
weight  1  ton  18  cwt.  1  qr.  20  lbs.  These  tyres  were  inflated 
to  a  pressure  of  72  lbs.  per  square  inch.  The  trial  was 
held  upon  Brooklands  track.  From  the  start  of  the 
trial  it  was  found  that  the  edges  of  the  rims  were  tending 
to  cut  into  the  bead  of  the  tyres.  After  363  miles  had  been 
covered,  the  bead  of  the  near  rear  tyre  became  detached 
from  the  cover  and  the  tyre  deflated.  The  tyres  were  with- 
drawn from  the  trial,  the  entrant  giving  as  the  cause  of  the 
failure,  incorrect  relative  sizes  between  beads  of  the  tyres 
and  the  edges  of  the  rim. 

Atlas  Impulse  Tyre  Pump. 

Entered  by  the  Atlas  Non-puncture  Inner  Case  Syndicate, 
Ltd.,  124,  High  Street,  Kensington,  London,  W.  The  trial 
took  place  on  January  19th,  1912. 

The  device  was  tested  on  a  15.9  h.p.  (R.A.C.  rating) 
F.I.A.T.  car,  the  dimensions  of  the  four  cylinders  of  the 
engine  of  which  were  80  mm.  x  130  mm.  Except  in  one 
case,  the  weight  of  the  car — 2,788  lbs.  (front  axle  1,206  lbs., 
back  axle  1,582  lbs.) — was  upon  the  tyres  during  inflation. 
The  tyres  used  in  the  tests  were  815  x  105  mm. 

The  device  was  fitted  to  the  engine,  ready  for  inflation,  in 
an  average  time  of  52.9  seconds  from  the  time  the  bonnet  was 
lifted.  The  fastest  time  was  44|s.  No  tool  was  used  to 
secure  the  device  in  the  engine  cylinder. 

Five  inflation  tests  were  made,  the  tyres  being  pumped  to  a 
pressure  of  70  lbs.  per  square  inch. 

The  following  are  the  times  taken  :  No.  1. — Off  front  3m. 
48^s. ;  No.  2.— Off  back,  3m.  50^8.  ;  No.  3.— Near  back,  4m. 
2is.  ;  No.  4.— Near  front,  3m.  393s. ;  No.  5.— Off  front, 
3m.   8fs. 

The  engine  speed  in  tests  Nos.  1  to  4  was  about  400  revolu- 
tions per  minute.  This  was  increased  to  about  450  revolutions 
per  minute  in  test  No.  5.  The  first  four  tests  were  carried 
out  in  quick  succession.  In  test  No.  5  the  weight  of  the  car 
was  not  upon  the  tyre  during  inflation.  During  test  No.  1 
the  tubing  and  gauge  were  found  to  be  defective  and  were 
replaced  by  another  with  which  the  tests  were  carried  out. 
When  the  air  passing  from  the  end  of  the  tyre  connection  had 
been  allowed  to  impinge  from  a  distance  o"f  one  inch  upon  a 
piece  of  white  blotting  paper  for  a  period  of  four  minutes 
{i.e.,  about  the  time  taken  to  inflate  one  tyre),  a  slight  amount 
of  oil  was  visible  upon  the  paper. 

Warland  Dual  Rim. 

Entered  by  the  Warland  Dual  Rim  Co.,  Ltd.,  Alma  Street, 
Aston,  Birmingham.  Date  of  trial ;  January  23rd  to 
February  7th.  1912.     Distance,  2,000  miles  on  the  road. 

The  four  rims  complete  were  tested  on  a  24.8  h.p.  (R.A.C. 


No.  (If 
times 
timed. 

ShorteBt 

tiiiiL-  taken. 

M.     s. 

Longest 
time  taken. 

M.      S. 

Average 
time  taken 

M.         N. 

14  . 

..  0  40|  . 

..  1  37 

...  0  58.3 

12  . 

..  0  471  . 

..  1  23|  . 

...  1    3.1 

3    01 
1  32# 


0  41.5 


1  574  ...  1  15.4 


rating)   De   Dion   Bouton  car.     The  weight  of  the  car  was 

4,448  lbs.  (1  ton  19  cwt.  2  qrs.  24  lbs.) ;  front  axle,  2,249  lbs. ; 
back  axle,  2,199  lbs.  The  average  running  weight  through- 
out the  trial  was  5,109  lbs.  (2  tons  5  cwt.  2  qrs.  13  lbs.). 

The  trial  was  held  upon  the  Club's  six  standard  routes. 
The  average  speed  (running  time  only)  was  19.6  m.p.h.  The 
weather  was  fine,  some  rain  and  snow  being  encountered  on 
three  days.  The  roads  were  fair.  On  four  occasions  the  car 
was  driven  through  Hood  waters  about  5in.  deep.  During  the 
trial  2,002  miles  were  covered,  throughout  which  no  repairs 
or  adjustments  to  the  device  were  done.  Cord  tyres  were 
u.sed,  the  dimensions  being  880  mm.  x  120  mm.  The  near 
back  tyre  was  steel  studded,  the  remaining  three  being  ribbed. 

Of  the  four  complete  rims  and  tyres  the  near  back  remained 
untouched  in  position  upon  the  wheel  for  the  whole  of  the 
trial,  while  the  other  three  rims  with  their  tyres  were  inten- 
tionally changed,  wheel  for  wheel,  thirty-three  times. 

During  the  trial  the  following  operations  were  performed 
and  timed  :  (1)  Removing  tyre  from  rim,  (2)  fitting  tyre  to  rim, 

(3)  changing  cover  and  air  tube  for  other  cover  and  air  tube, 

(4)  removing  rim  and  tyre  from  wheel,  (5)  mounting  rim  and 
tyre  on  wheel,  and  (6)  changing  rim  with  tyre  for  other  rim 
with  tyre.  In  all  cases  the  times  shown  are  for  the  actual 
work  tfecessitated,  but  do  not  include  jacking  up  the  car, 
preparing  tools,  inflation,  or  fitting  the  valve  dust  cap.  One 
man  only  was  employed  on  the  work,  and  the  times  are  given 
below  : 

Operations. 

1.  Tyre  removed  from  rim  ... 

2.  Tvre  fitted  to  rim 

3.  Changing  cover  and  tube 

(times  obtained  by  add- 
ing 1  and  2)     —  ...  1  281 

4.  Rim    with    tyre    removed 

from   wheel        37  ...  0  27| 

5.  Rim   with   tyre   fitted   on 

wheel       ... 33  ...  0  31| 

6.  Changing   rim    with    tyre 

(times  obtained  by  add- 
ing 4  and  5)     —  ...  0  59     ...  3  30|  ...      — 

In  addition  to  the  above  operations,  three  new  cord  tyres 
(two  metal  studded  and  one  ribbed),  sealed,  as  received  from 
the  manufacturers,  were  fitted  to  rims.  The  following  were 
the  times  taken.     They  are  not  included  in  the  above  table  : 

Metal  studded 6m.  43|s 

Ditto  im.  23s. 

Kibbed 3m.  481s. 

The  first  of  these  times  was  lengthened  througli  the  handle 
of  the  tool  fouling  the  bead  of  the  tyre.  It  also  does  not 
include  the  fitting  of  the  nut  on  the  bolt  valve. 

The  time  taken  to  dismount  the  near  back  rim  with  tyre 
(undisturbed  for  2,002.5  miles)  was  Im.  5^s.,  while  Im.  33^8. 
was  taken  to  remove  the  cover  and  air  tube  from  the  rim. 
During  this  dismounting  of  the  rim  with  tyre  the  central 
portion  of  the  valve  was  wrenched  away  from  its  socket 
througli   catching   in   the   hole   in   the   felloe  on   the   wheel. 

After  the  trial  all  rims  and  component  parts  were  in  good 
condition,  except  that  a  rivet  between  the  fixed  flange  and 
the  bonding  band  on  the  near  rear  wheel  had  come  out. 
The  rims  were  not  rusty,  with  the  exception  that  the 
adjacent  edges  of  the  rim  sections  where  they  were  in  con- 
tact showed  signs  of  rust.  There  was  a  small  amount  of 
dry  mud  on  the  underneath  side  of  the  rim  and  on  the 
adjacent  parts  of  the  near  back  wheel.  Water  had  not 
entered  beneath  the  beads,  or  within  any  of  the  outer 
covers.  There  was  no  creeping,  either  of  tyres  or  rims. 
The  air  pressure   was  40  to  50  lbs.   per  square  inch. 

"M"  Tyres. 

Entered  by  Mr.  D.  Maggiora,  Hackbridge  Park.  Hack- 
bridge.     Held  on  the  Brooklands  track,  May  10th-13th,  1912. 

The  construction  of  the  tyre  (which  is  fitted  into  the  usual 
outer  cover  and    displaces   the   air   tube)    is   as   follows : 

Over  a  central  rubber  core  three  rubber  sleeves  are  succes- 
sively telescoped,  one  over  the  other.  The  internal  diameter 
of  each  sleeve  is  considerably  smaller  than  the  sleeve  (or,  in 
the  case  of  the  first  sleeve,  of  the  core)  over  which  it  is 
forced.  By  this  means  the  core  is  greatly  distorted,  being 
increa.sed    in    length    and    decreased    in    cross    section.        In 
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practice  the  sleeves  are  forced  on  in  sections  about  a  toot 
long.  The  resulting  long  cylinder  of  rubber  is  cut  to  such  a 
length  that  when  the  ends  are  brought  together  it  can  be 
forced  into  the  outer  cover,  the  beads  of  which  are  then 
held  in  place  by  a  divisible  rim. 

The  weight  o"f  the  "  M  "  filling,  compared  with  that  of  an 
air  tube  and  security  bolts,  but  not  counting  the  weight  of 
the  divisible  rim  necessitated,  is  35  lbs.,  as  against  5  lbs. 
15  ozs. 

Description  of  Tbial.— The  teats,  which  were  held  upon 
Brooklands  track,  were  run  (a)  with  "  M "  fillings  in  875 
mm.  X  105  mm.  Palmer  ribbed  covers,  and  (6)  with  920 
mm.    X    120  mm.   Micheliu   square-tread   pneumatic   tyres. 

In  each  case  the  same  car  was  used,  a  52.1  h.j).  (approxi- 
mately) R.A.C.  rating  Isotta-Fraschini.  weighing  (with  "  M  " 
tyres)"  3,994  lbs.,  i.e.,  back  axle  2,081  lbs.,  front  axle  1,913 
Iba.  The  pneumatic  tyres  were  inflated  to  a  pressure  of 
65  lbs.  per  square  inch  (front),  and  70  lbs.  per  square  inch 
(back). 

Two  pairs  of  tests  (pneumatic  and  "  M  "  tyres)  were  made. 
In  each  test  the  throttle  and  ignition  levers  of  the  car  were 
fixed  at  the  same  position — not  that  of  maximum  speed.  The 
engine  was  at  approximately  the  same  temperature  prior  to 
each  individual  test.  Owing  to  the  difference  in  the  size  of 
the  outer  covers  used  in  the  "  M  "  and  pneumatic  tests,  the 
effective  gear  ratio  of  the  car  was  raised,  in  the  case  of  the 
latter  by  3.46%.  The  distance  travelled  was,  in  each  case, 
about  seventeen  miles. 
The  following  are  the  results  of  the  tests  : 
Petrol  Surface 

Tyres.  Speed  consumption  temperature  Temperature 

m.p.h.  m.p.h.         of  tyre  of  air. 

"M"  ...    35.79     ...     18.58    ...    34.5° C.     ...     19.5°   C. 

•"M"  ...    34.09    ...     18.48    ...    34.0°C.     ...     19.25°  C. 

Pneumatic  ...    32.72    ...     17.98    ...    55.0°  C.     ...     19.75°  C. 
•Pneumatic  ...    31.93     ...    17.95    ...    58.0°  C.     ...     19.5°   C. 
•Note. — In  these  tests  an  extra  passenger,  weight  201  lbs., 
was  carried. 

Comparative  resilience  tests  were  made.     In  each  case  a  40 
lb.   weight  was  allowed  to  drop  from  a  height  of  2ft.  on  to 
the  tyre,  and  the  amount  of  yield  and  return  was  measured. 
The  following  are  the  averages  of  the  results  obtained  : 
Tyres.  Yield.  Return. 

"M""  1    in.         ...        13|fin. 

Pneumatic liin.  ...         Hi^in. 

Kellog  Air  Pump  for  Tyre  Inflation. 
Entered   by   Sir.    Arthur   H.    Marshall,   55,    Lincoln's   Inn 
Fields,  Ix)ndon,  W.C,  and  held  on  June  8th,  1912. 

The  device  consists  of  a  four-cylinder  air  compressor.  The 
cylinders  are  provided  with  non-return  valves  in  the  heads, 
and  air  is  drawn  into  the  cylinders  through  holes  situated 
at  their  lower  end.  These  holes  are  uncovered  by  the  piston 
on  reaching  the  bottom  of  its  stroke.  The  pistons  are  of 
cast-iron  fitted  with  leather  cups  on  the  heads.  A  shaft 
provided  with  eccentrics  actuates  the  pistons  through  connect- 
ing rods.  The  cylinders  of  the  pump  are  ItV"-  '^o''«  ^7  li'"- 
stroke.  The  weight  of  the  pump,  excluding  necessary  gear 
wheels  or  clutches,  -s  9  lbs.  l^e  country  of  origin  is  the 
United  State*  of  Amt.'ra. 

The  device  was  fitted  as  an  integral  part  of  the  car  to  an 
extension  of  the  gear  box  of  a  32.4  h.p.  (R.A.C.  rating)  Peer- 
less car,  weighing  4,375  lbs.  The  pump  was  put  into  action 
when  required  by  a  clutch,  the  actuating  lever  of  which  was 
brought  to  the  side  of  the  car.  The  pump  ran  at  the  same 
number  of  revolutions  as  the  engine.  The  tyres  fitted  to  the 
car  were  36in.  x  5in.,  and  the  near  front  tyre  was  inflated 
to  a  pressure  of  90  lbs.  per  square  inch  in  2m.  l|s.  The  wheel 
was  supported  on  a  jack,  and  the  engine  was  running  at  500 
revolutions  per  minute.  When  the  air  passing  from  the  end 
of  the  tyre  connection  was  allowed  to  impinge  from  a  distance 
of  lin.  upon  a  piece  of  white  blotting  paper  for  a  period  of 
four  minutes  a  small  amount  of  oil  was  deposited  on  the 
paper. 

Cadillac  Engine  Starting  Device. 
Entered    by    F.    S.    Bennett,    Ltd.,    219-229,    Shaftesbury 
Avenue,   W.C.     Date  of  trial  :  July  19th  and  20th.  1912. 

The  device  consists  of  an  electric  generator  driven  by  the 
engine.  The  generator  charges  a  twenty-four  volt  battery. 
For  starting  purposes  the  dynamo  is  temporarily  connected 
up  to  the  Battery  as  a  motor,  at  the  same  time  being  put 
into  gear  (through  the  medium  of  the  clutch  pedal)  with 
teeth  cut  on  the  periphery  of  the  flywheel.  When  the 
clutch  pedal  is  released,  on  the  engine  starting,  the  electrical 
machine   is  disconnected   from  the  flywheel. 

Three  cars  were  tested.  The  numbers  of  fifteen  cars  were 
handed  to  the  Club,  of  which  three  were  selected  and  the 
cars  placed  under  observation.     After  selection  the  electrical 


controllers  and  batteries  were  fitted.  The  three  cars  were 
then  timed  for  the  initial  starts.  These  times  were  4is..  3s., 
and  42^8.  respectively.  The  throttle  and  ignition  positions  of 
the  cars  were  then  "set  to  a  fixed  position  and  one  thousand 
starts  per  car  were  made.  The  interval  between  each  start 
was  approximately  ten  seconds,  and  each  engine  was  allowed 
to  run  under  its  own  power  for,  approximately,  two  seconds 
after  it  had  commenced  to  fire.  The  engines  were  stopped 
in  each  case  by  switching  off.  The  ignition  control  was  set 
in  such  a  position  that  it  was  not  possible  to  start  "  on 
the  switch." 

The  approximate  average  time  taken  for  each  engine  to 
start  after  depressing  the  clutch  pedal  was  four-fifths  of  a 
second. 

The  1,000  starts  were  made  without  any  hesitation  at  any 
time,   and   on   no  occasion  did   the  starter   fail   in  operation. 

The  voltage  of  the  batteries  of  the  three  cars  before  the 
trial  was  24.8.  25.8,  and  25.1  respectively,  while  after  the 
1,000  starts  it  was  24.79,  25.28,   and  24.60  respectively. 

Stewart-Morris  Paraffin  Carburetter. 

Entered  by  the  Stewart  Precision  Carburetter  Co.,  Ltd., 
199,  Piccadilly,  London,  W.  Distance :  2.000  miles.  Date 
of  trial :   August  13th  to   September  11th,   1912. 

The  weight  of  the  carburetter,  not  including  the  vaporiser 
within  the  exhaust  manifold,  but  including  the  pipes  leading 
thereto,   was  nine  pounds. 

The  carburetter  was  fitted  to  a  27.3  h.p.  (R.A.C.  rating) 
Pathfinder  car.  The  following  are  the  particulars  of  the  car  : 
Weight  :  Front  axle,  13  cwt.  1  qr.  23  lbs.  ;  back  axle,  17 
cwt.  2  qrs.  3  lbs.  ;  total  weight  30  cwt.  3  qrs.  26  lbs. ;  average 
weight  of  load  during  trial,  3  cwt.  0  qr.  20  lbs.  ;  average 
total  running  weight,  34  cwt.  0  qrs.  18  lbs.  ;  bore  and  stroke 
of  engine,  105  mm.  x  133  mm.  ;  number  of  cylinders,  4;  gear 
ratio  on  top  gear,  3.7  to  1;  size  of  tyres,  34in.  x4in. ; 
wind  area  of  body,  14.  sq.  ft. 

Petrol  and  paraffin  pipes  led  to  a  three-way  cock  on  the 
heel-board,  thence  to  the  carburetter.  The  pressure  was  not 
sustained  automatically,  but  by  means  of  a  hand  pump.  The 
pressure  was  not  kept  constant,  but  was  usually  between 
5  and  6  lbs.  per  sq.  in>  It  was  increased  when  approaching 
any  considerable  hill,  and  was  put  up  to  7  lbs.  per  sq.  in.  up 
Sunrising    Hill. 

The  control  was  by  throttle  and  cold  air  lever.  The 
latter  was  not  used  much — on  an  average  about  three  times 
a   day. 

On  some  occasions  when  the  engine  was  started  on  petrol 
a  device  was  employed  which  allowed  petrol  to  be  injected 
directly  into  the   induction  pipe. 

The  paraffin  oil  used  was  an  oil  marketed  by  Messrs.  Car- 
less,  Capel,  and  Leonard  as  "Phoebus"  oil.  Its  specific 
gravity  was  .807  at  13°C. 

The  following  is  a  synopsis  of  the  methods  by  which  the 
engine  was  started  during  the  trial : 

The  engine  was  started  direct  on  paraffin  twenty-three 
times,  the  longest  stop  after  which  this  was  done  being 
seventeen  minutes.  On  four  occasions  unsuccessful  attempts 
were  made  to  start  on  paraffin  direct. 

On  nine  occasions  tne  engine  was  started  on  paraffin, 
petrol  having  previously  been  injected  into  the  induction 
pipe,  the  longest  stop  after  which  this  was  done  being  forty- 
five  minutes. 

The  engine  was  started  on  petrol  twenty-one  times,  the 
shortest  period  after  which  the  fuel  was  changed  to  paraffin 
was  ten  seconds,  the  longest  being  four  minutes  twenty 
seconds.  The  variation  in  this  time  appeared  to  be  dependent 
upon  the  duration  of  the  previous  stop.  On  six  occasions  the 
engine  stopped  when  the  change  of  fuel  was  made,  being, 
however,  subsequently   re-started  on   paraffin. 

The  total  distance  covered  during  the  trial  was  2.003.3 
miles.  1,001.0  miles  being  run  upon  the  road  upon  the  Club's 
six  standard  routes  and  1.002.3  miles  upon  Brooklands  track. 
RoxD  TniAL. — The  average  speed  (running  time  only)  was 
19.8  miles  per  hour.  The  quantity  of  paraffin  u.sed  was 
47.88  gallons,  being  a  consumption  of  20.91  miles  per  gallon 
or  35.70  ton-miles   per   gallon. 

1.05  gallon  of  petrol  was  used  during  the  road  portion 
of  the  trial. 

BnooKLANTis  Tests.- The  1.002.3  miles  upon  the  track 
were  covered  at  an  approximately  constant  speed  of  35  miles 
per  hour.  The  paraffin  consumed  was  46.41  gallons,  being  a 
consumption  of  21.59  miles  per  gallon  or  36.88  ton  miles  per 
gallon.  0.76  gallon  of  petrol  was  used  during  the  track 
portion   of  the  trial. 

Slow  Engine-spekd  Test. — The  engine  was  run  idle  for 
ten  minutes  on  paraflin  at  an  average  speed  of  352  revolutions 
per  minute.  The  .speed  during  this  time  was  very  regular. 
and  no  misfiring  was  apparent.  At  the  end  of  thi.«  period 
the   throttle   was  opened   to   its    fullest   extent   as   (|ui(k1v   as 
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|K)Ssible,  tile  ignitiun  at  the  same  time  being  advanced  more 
slowly.  The  engine  accelerated  regularly,  without  hesitation 
or  misfiring. 

.Slow  Car-speed  Test. — The  car  vva.s  driven,  on  parafiiii, 
on  top  gear  for  1.5  miles  at  an  average  speed  of  6.14  miles 
per  hour,  the  speed  being  kept  as  constant  as  pos.siblc  The 
car  was  then  accelerated.  39.2  miles  per  hour  being  attained 
in  51s.  The  engine  fire<l  regularly  during  the  slow  running 
except  during  the  last  200  yards,  when  there  was  occasional 
misfiring. 

CoNsuMrrio-N'  Tests.— The  following  tests  of  the  consump- 
tion of  paraffin  were  taken : 

Speed.  Consumption, 

m.p.h.  Miles  per  gallon.         Ton-miles  per  gallon. 

10.6  23.12  39.48 

14.9  23.81  40.66 

20.1  26.69  45.58 

25.2  27.19  46.44 
30.45  23.94  40.89 
35.8                         17.45  29.81 

Hill  Test.— The  car  was  timed  up  the  test  hill,  the  speed 
being  11.16  miles  per  hour.  The  weight  of  the  car  and  load 
III  this  test  was  31  cwt.  3  qrs.  1  lb. 

L'ONDlTiox  .VFTEK  TliiAL. — There  was  a  somewhat  consider- 
able amount  of  deposit  upon  the  piston  heads  of  Xo.  1  and 
No.  4  cylinders,  while  that  on  the  piston  heads  of  No.  2 
and  No.  3  cylinders  was  not  so  great.  The  cylinder  heads 
and  valve  ports  had  slight  deposit,  but  were  somewhat  .sooty. 

The  valves  had  no  deposit,  but  were  somewhat  sooty.  The 
sparking  plugs  were  slighfly  sooty.  The  engine  "showed 
signs   of   over-lubrication. 

General  Rem.\hks. — Throughout  tlie  trial  there  was  no 
misfiring,  with  the  exception  of  that  mentioned  in  the  slow 
rar-speed  test.  During  the  trial  Im.  l|s.  was  taken  to  clieck 
the  adjusting  nuts  of  the  i-dy>er  needle.  With  this  exception 
no  work  was  done  upon  the  carburetter  or  upon  the  engine. 
Throughout  the  trial,  except  for  engine  starting,  the  car  was 
driven   upon   parathn   fuel. 

(tn  one  occasion  the  engine  suddenly  stopped  upon  a  hill. 
The  fuel  pressure  was  at  the  time  4^  lbs.  per  sq.  in.  The 
engine  subsequently  was  restarted  liv  engaging  the  reverse 
gear. 

Gautier  Metallic  Fabric  Tyre. 

Entered  by  the  Uautier  Metallic  Tyre  Syndicate,  Ltd.,  27a, 
Haugalore  Street,  Putney,  London,  "S.W.  Distance,  3,000 
miles,  but  subsequently  "increased  to  4,000  miles.  Date  of 
trial,   June   17th-Septeniber  13th,   1912. 

The  tyres  were  pneumatic  tyres  of  the  usual  form,  except 
that  in  place  of  canvas  the  carcase  of  tlie  outer  cover  was 
formed  of  two  superimposed  diagonal  layers  of  small  chain, 
of  the  type  consisting  of  flat  side-plates  Joined  by  transverse 
rivets.  The  distance  between  the  rivet  centres  was  10  mm., 
while  the  width  of  the  chain  was  4.5  mm.  Each  of  these 
chains  ended  in  wire  hooks,  which  passed  into  the  bead  of 
tlio  tyre.  The  tyre  was  lined  witli  canvas,  and  had  the 
usual  rubber  tread  with  canvas  support.  To  assist  in  attach- 
ing the  tread  to  the  carcase,  a  large  number  of  metal  clips 
are  provided,  which  pass  round  the  chains  in  the  outer  layer 
and  through  the  canvas  support  of  the  tread.  The  country 
of  origin  is  Great  Britain. 

The  dimensions  of  the  tyres  were  880  mm  x  120  mm. 
.square  tread.  The  covers  weighed  77^  lbs.  aiid  77  lbs.  ro- 
.sjiectively.  They  were  fitted  to  the  back  wheels  of  a  27.3 
h.p.  (K.A.C.  rating  Schneider  car  live  axle.  The  weight 
of  the  car  was  1  ton  15  cwt.  0  qr.  3  lbs.  (back  axle  19  cwt 
0  qr.  19  lbs.  ;  front  axle,  15  cwt.  3  qrs.  12  lbs.).  The  average 
weight  of  the  load  was  4  cwt.  1  qr.  15  lbs.,  making  the 
average  running  weight  1  ton  19  cwt.  1  qr.  18  lbs.  The  tyres 
were  inflated  to  a  pressure  of  70  lbs.  per  square  inch  for"  the 
fust  1,113  miles,  the  pressure  then  being  increased  to  80 
Ihs.  per  square  inch.  Standard  air  tubes,  security  bolts  and 
runs  were  used.  '  ' 

The  trial  was  held  upon  Brooklands  track.  The  averaL'e 
speed  througliout  the  trial  was  25.3  miles  per  hour  The  two 
tyres  travelled  4,006.6  iiiiles  and  3.610  miles  respectively 

rYBK    No.     1.— After    running    385    miles    the    cover    was 
lemoved    from    the    rim.    and    narrow    strips    shaved    off    the 
beading,    to  allow   tlie   latter   to   fit   the   rim   better.     At   543 
miles   the   tread    and    its   canvas   sup|>ort    were    found    to    be 
loose  on  the  chains  for  the  who'e  circumference  of  the  tyre 
Ihe   tyre   was  retreaded.     After   vulcanising,   a  piece   of 'the 
tread,  5in.    x   l^in.,  found  to  be  loose  on  the  canvas  support 
was    repaired,    a    piece    of    the   canva.s    lining    of    the    cover 
Bin.   X  3in.,  which  was  loose,  being  al.so  repaired 

At  643  miles,  when  the  cover  was  removed  from  the  rim 
tor  examination,  the  canvas  lining  of  the  cover  was  found 
to  be  splitting.     At  750  miles  the  cover  was  again   removed 
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from  the  rim  for  examination,  and  ten  canvas  patches  were 
applied  to  the  canvas  lining  where  it  was  splitting. 

At  909  miles  the  rubber  tread  was  found  to  be  loose  on 
the  canvas  support  for  the  whole  circumference,  the  canvas 
support  itself  aI.so  l>eing  hwse  on  the  chains  in  places. 

The  tyr(!  was  retreaded,  the  canvas  lining  being  replaced. 

At  2.062  miles  four  small  cuts  in  the  tread  were  plugged 
and   cold   vulcanised. 

At  2,893  miles  a  cut  in  the  tread,  2in.  long,  was  repaired 
with  a  portable  vulcaniser. 

At  3,413  miles  the  cover  was  again  retreaded  and  a  new- 
canvas  lining  fitted.  At  the  same  time,  41  chains  in  the 
outer  layer  were  repaired  by  replacing  56  links. 

In  the  inner  layer  of  chains  58  chains  were  repaired,  69 
new  links  being  used.  For  the  remaining  594  miles  no  work 
was  done.  In  addition  to  the  work  mentioned  above,  the 
tyre  was  removed  once  for  examination. 

Tyre  No.  2. — After  running  1,113  miles  the  tyre  was 
found  to  be  deflated  and  much  heated.  The  cau.se  of  the 
deflation  was  found  to  be  a  faulty  air  tube.  The  rubber 
tread  and  its  canvas  support  were  found  to  be  loose  on 
the  cliains.  The  cover  was  retreaded,  the  canvas  lining 
being  renewed. 

At  1,204  miles  a  piece  of  the  tread  was  found  to  be  loose. 
It   was  cut  open  and  cold   vulcanised. 

At  1,310  miles  a  strip  of  the  tread  fifteen  inches  long 
(including  that  mentioned  above)  was  renewed  in  sections, 
a   pcirtabTe   vulcaniser   being   employed. 

At  1,381  miles  this  strip  of  tread  was  again  found  to  be 
loose.  This  part  of  the  tread  (twenty-four  inches  long)  was 
renewed  and  the  cover  revulcanised. 

.\t  2.057  miles  five  small  cuts  were  cleaned,  plugged,  and 
cold   vulcanised. 

At  2,868  miles  several  cuts  in  the  tread  were  cleaned, 
plugged,  and  cold  vulcanised,  while  the  same  treatment 
was  repeated  at  2,879  miles. 

At  2.887  miles,  owing  to  the  rubber  tread  and  the  canvas 
support  becoming  loose,  the  cover  was  retreaded  and  a  new- 
canvas   lining   fitted. 

In  eleven  chains  in  the  outer  layer  sections  about  4^ 
inches  long  were  replaced  owing  to  fracture  or  wear,  while 
four  new  links  were  put  into  chains  of  the  inner  layer. 

At  3.541  miles  the  tyre  deflated,  owing  to  some  chains 
breaking  and  puncturing  the  air  tube.  Canvas  was  placed 
inside  the  cover  and   a   new   air   tube   was  fitted. 

At  3.610  miles  the  cover  was  withdrawn  from  the  trial. 
In  addition  to  the  above-mentioned  work,  the  tyre  was 
removed  twice  for  examination. 

The  covers  were  examined  after  the  trial.  In  each  there 
were,  apparently,  a  number  of  broken  chains,  these  causing 
bulges  on  the  walls  of  the  covers. 

Genkral  Remarks.— The  temperature  of  the  tyres  rose 
on  an  average  35"  C.  above  that  of  the  atmosphere.  The 
greatest  rise  recorded  was  47.5°  C.  above  that  of  the  atmos- 
phere. This  rise  was  not  that  cause<l  by  the  deflation 
mentioned   in  the  record  of  tyre  No.  2. 

For  a  third  of  the  trial  the  surface  of  the  track  was  wet. 
At  intervals  during  the  trial  the  tvres  were  changed  wheel 
for  wheel,  but  were  always  upon  the"ba<k  wheels. 

Stewart-Morris  Paraffin  Carburetter  (Town  Traffic  Test). 

Entered    by   the   Stewart- Precision   Carburetter   Co.,    Ltd 
199,  Piccadilly,  London,  W.     Date  of  trial,  November  12th. 

The  weight  of  the  carburetter,  not  including  the  vaporiser 
within  the  exhaust  manifold,  but  including  the  pipes  leadinir 
thereto,   was  9  lbs.  >=  f  f  s 

The  carburetter  was  fitted  to  a  27.3  h.p.  (R.A.C  rating) 
Pathfinder  car.  The  following  are  the  particulars  of  the 
car  :  Weight— Front  axle,  13  cwts.  1  qr.  17^  lbs.  ;  back 
axle,  16  cwts.  2  qrs.  ^  lbs.  ;  total  weight,  1  ton  9  cwts. 
3  qrs.  22  lbs.  ;  average  weight  of  load  during  trial.  3  cwts. 
0  qr.  2^  lbs.  ;  average  total  running  weight.  1  ton  12  cwts 
3  qrs.  24i  lbs.  ;  bore  and  stroke  of  engine,  105  mm.  x 
133  mm.;  number  of  cylinders.  4;  gear  ratio  on  top  gear. 
3.7  to  1 ;    size  of  tyres.  34in.    x   4in. 

The  carburetter  was  fitted  in  the  usual  place.  The  paraflin 
tank  was  fitted  between  the  rear  spring-hangers,  the  fuel 
being  lifted  to  the  larburetter  by  pressure.  The  pressure 
was  maintained  autiunatically  in  the  usual  way.  The  petrol 
for  starting  was  carried  in"  a  small  tank  in  the  boot,  the 
same  pressure  system  being  used  for  both  fuels.  Petrol  and 
paraffin  pipes  led  to  a  tbree-wav  cock  on  the  heel-board, 
thence  to  the  carburetter. 

The  cubical  content  of  the  compression  space  of  a  cylinder 
of  the  engine  was  368  c.c,  and  the  cubical  content  of  the 
volume  sw-ent  by  a  piston  was  1,152  c.c,  giving  a  com- 
pression  ratio  of  4.13. 
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The  paraffin  oil  used  was  an  oil  marketed  by  Messrs.  Car- 
less,  Capel,  and  Leonard  as  Phoebus  oil.     Its  specific  gravity 

was  .807  at  13°  C.  u-    .  j  .         j-  *ii  .•  „ 

A  sample  of  the  fuel  used  was  subjected  to  a  distillation 
test,  and  the  following  is  the  result  of  the  test,  and  also  of 
one  of  ordinary  commercial  burning  oil  : 

Phoebus.        Ordinary. 

^^^''"^-^  "'       lf;g:   :.,  fe^og; 

160°  C.  ...  181°  c. 
165°  C.  ...  198°  C. 
"  172°  C.  ...  209°  C. 

180°  C.  ...  229°  C. 
190°  C.  ...  243°  C. 
203°  C.  ...  261°  C. 

^.^  ]]  [ 225°  C.     ...    280°  C. 

The  route  followed  during  the  trial  was  between  Russell 
Court  and  Bow  Bridge,  E.,  vid  Pall  Mall,  Cockspur  Street, 
Trafalgar  Square,  Strand,  Fleet  Street,  Ludgate  Hill,  ht. 
Paul's  Churchyard,  Cannon  Street,  Queen  V  ictona  Street, 
Mansion  House,  Lombard  Street,  Fenchurch  Street,  Aldgate, 
Whitechapel  Road,   Mile  End  Road,  and  Bow  Road. 

The  length  of  the  double  journey  was  11.6  miles       ims 

was  covered  six  times,  making  a  total  distance  of  69.7  miles. 

The  trial   started   at  8.25  a.m.,   and   ended   at  7.15   p.m. 

There   were   voluntary    stops   for   lunch,    etc. ,    totalling   <ih. 

16m     during  which  the  engine  was  stopped,  and,  in  addition, 


The  fuel  had  a  specific  gravity  of  .732  at  60°F. 
lowing  is  the  result  of  a  distillation  test : 
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distilled      at 


57.8°C. 

74.4°C. 

95.0°C. 

113.3°C. 
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The  car  used  was  a  24.8  h.p.  (R.A.C.  rating)  Panhard, 
witli  Knight  sleeve-valve  engine,  the  dimensions  of  which 
were  100  mm.  x  140  mm.  The  wind  area  of  the  car  wa« 
13.9   square   feet. 

The    weight   of    the    car   was   27    cwts.    13    lbs.,    and   the 
running    weight,    with    passenger,   30   cwts.    1   lb.     The   trial 
was  held  upon  Brooklands  track.     The  weather  was  fine. 
The   following   are   the   results   of  the   tests ; 

Speed.  Consumption.     Ton- 

m.p.h.  Miles  per  gall.        miles  per  gall. 

16.9    11.25    16.87 

20.1     9.99    14.99 

25.1     11-49     17.24 

30.4    13.87    20.81 

34.3    13.25    19.87 

37.9    13.99     20.99 


Test  No. 

1  ... 

2  ... 

3  ... 

4  ... 

5  ... 

6  ... 
During  tests  Nos.   1, 

from    the   exhaust   pipe 
retter  during  test  No. 


2,   and  3  much   white  smoke  issued 
There    was    popping   in    the    carbu- 
6. 


<"•""•  ':iif^^&xi?:K=:  ;e,™i,i:;;';^sj;s.i:—;;;:-*Ssx" """"""'°' 


sixty-four  traffic  stops,  varying  in  length  from  2s  to 
Im  458.,  and  one  longer  one  of  7m.  The  time  occupied  by 
these  sixty-five  stops  was  28m.  46s.,  during  which  the  engine 
was  kept  running.  , 

The  average  speed  (running  time  only)  was  8.6^  m.p.n. 
The  quantity  of  paraffin  used  was  6.06  gallons,  being  a 
.onsumption  of  11.497  miles  per  gallon,  or  18.95  ton-milcs 
uer  gallon.  .         ,,  i     i 

At  63  7  miles,  fifty  yards  after  restarting  after  a  voluntary 
stop,  the  engine  stopped,  causing  a  45s.  stoppage  of  the  car 
while  it  was  restarted.  The  pre.ssure  was  at  the  time  5  lbs. 
per  square  inch.  On  two  occasions  the  engine  stopped  on 
declutching,  but  was  restarted  by  the  clutch  without 
.-.topping  the  car.  , 

General  REMARKS.-The  weather  was  cold  and  damji 
during  the  trial,  and  slight  rain  fell  for  the  last  2^  hours. 

There  was  no  misfiring  throughout  the  trial. 

The  temperature  of  the  cooling  water  was  taken  at  rnid- 
day,  and    was    found    to    be   94°  C.      No  water  was  added 
during   the   trial. 
The  Irresistible  Circulator  (Water  Circulating  Device;. 

Entered  by  the  Irresistible  Circulator  Co.,  Ltd.,  42,  Fair- 
lawn  P«rk.   Chiswick  Park.   London.  W. 


The  device  was  fitted  to  a  22.4  R.A.C.  rating  Bedford 
car,  and  the  trial  took  place  on  November  11th,  1912. 

i'he  device  consists  of  a  tube  leading  from  the  rear  end 
of  tlie  exhaust  manifold  to  the  top  water-pipe  alxjut  eight 
inches  before  it  enters  the  radiator.  The  tube  enters  the_ 
water-pipe  at  an  angle  sloping  towards  the  direction  ot 
flow  [i.e.,  towards  the  radiator),  and  ends  in  a  nipple  with 
about    iiii.    orifice.  ,      ,  .   .     , 

Three  tests  were  made :  (a)  With  the  original  pump  cir- 
culation of  the  car;  (6)  with  the  pump  replaced  by  a  pipe— 
i.e.,  thermo-syphon ;  and  (c)  the  same  as  b,  but  with  the 
circulator  working. 

The  temi)erature  of  the  coohng  water  at  the  commence^ 
ment  of  each  test  was  the  same,  as  all  water  was  emptied 
and  fresh  put  in  before  the  start.  The  distance  and  speed 
were    the    same    for   all    tests. 

The   results    were    as    follows :    Temperature   of   water   at 

end  of  test-Test  A,  56°  C.  ;  Te.t  B,  89°  C. ;  lest  C,  86°  C. 

The  Vohlanda  Fuel  (Consumption  Test). 

Entered  by  Cnpt.in  li.   .\lexa.ider._  4  ami  5,  Norf.ak  Street. 

Strand,  London,  W.C.     Dater  of  trial:  December  2nd,  191^. 

Hill  Test:    Tlie  car  was  timed   up   tlie  test  hill,   the   speeft 

being   12. «9    ni.p.li. 
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How  to  Ascertain  Gear  Ratios. 

Also  Speed  in  M.P.H.  at  Certain  Engine  Revolutions. 


4 'A 


A  simple  method  (without  taking  the  gear  box  and 
back  axle  to  pieces)  of  ascertaining  the  gear  ratios  of 
a  car  is  as  follows: 

Jack  up  one  back  wheel  and  turn  it  until  the  valve 
is  in  line  with  some  marked  spot — a  chalk  mark  on 
the  wing  or  on  the  ground.  Then  engage  the  top 
gear,  or  whatever  gear  it  is  of  which  the  ratio  is 
required,  and  with  the  compression  taps  open,  or  the 
sparking  plugs  removed,  slowly  turn  the  engine  until 
the  jacked-up  wheel  has  made  one  revolution. 

In  turning  the  engine  the  starting  handle  should 
remain  engaged  the  whole  time,  and  careful  note  taken 
of  the  number  of  turns  and  the  fraction  of  a  turn  made 
to  complete  a  revolution  of  the  wheel.  For  instance, 
a  mark  may  be  made  on  the  flywheel  in  line  with  one 
on  some  adjacent  fixed  point,  or  the  starting  handle 
position  carefully  noted  at  the  start  and  finish. 

When  the  number  of  engine  revolutions  to  one 
revolution  of  the  jacked-up  wheel  is  known,  this 
number  should  be  multiplied  by  two  to  obtain  the 
actual  ratio  of  the  gear  in  use,  this  being  necessitated, 
of  course,  by  the  action  of  the  differential  gear.  If, 
for  instance,  the  startmg  handle  and  engine  have  been 
turned  2  %  revolutions  on  top  gear,  the  gear  ratio  is 
to    I. 

On  the  lower  (indirect)  gears  the  results  obtained  in 
this  way  will  show  the  total  reduction  between  engine 
and  road  wheels ;  that  is,  including  the  bevel  or  worm 
drive  as  well  as  the  gear  box  reduction. 

To  make  the  investigation  thoroughly,  a  circular 
piece  of  card  should  be  cut  about  i2in.  to  i8in.  in 
diameter,  and  this  should  be  marked  at  the  circum- 
ference in  tenths  of  a  circle.  A  hole  cut  in  the  centre 
of  the  card  will  allow  it  to  be  slipped  over  the  start- 
ing handle  and  centralised  in  relation  to  this  on  the 
handle-shaft.  At  the  moment  before  the  engine  is 
turned  the  card  should  be  partially  rotated,  if  neces- 
sary, to  bring  a  "  starting  ''  mark  on  the  card  in  line 
with  the  handle  ;  then,  if  the  card  be  prevented  from 
turning  while  the  engine  is  rotated,  the  number  of 
revolutions  of  the  engine  can  be  counted,  and  the 
fraction  seen  by  the  relative  positions  of  the  card 
and  the  handle  when  the  road  wheel  has  made  one 
revolution. 

It  is  not  much  use  merely  knowing  that  one's  gear 
ratio  is,  we  will  say,  on  top  speed  "  about  "  4  to  i . 
If  it  be  3.8  to  I  or  4.2  to  i,  it  will  in  either  case  be 
"  about  "  4  to  I,  but  a  3.8  to  i  direct  drive  is  a  very 
much  higher  gear  than  4.2  to  i,  and  no  calculations 
can  be  made  or  results  of  nmning  compared  unless 
the  exact  ratio  is  known. 

To  Determine  Gear  Ratios  from  the  Number  of 
Gear  Teetb. 

First  of  all,  consider  two  gear  wheels  in  mesh,  one 
with  15  teeth  and  the  other  with  45;  then  their  gear 
ratio  is  3  to  i,  because  the  little  one  will  revolve  three 

times  while  the  other  revolves  once,  i.e.,  ^-    =   -'   =  t. 

15         I 
In  the  case  of  a  car,  the  ratio  required  to  be  known 
is  that  between  the  road  wheel  and  engine,  the  road 
wheel  being  i. 

Suppose  the  back  axle  bevels  have  66  teeth  and  15 

,  .    ,      ,    .  66 

teeth  respectively,  their  gear  ratio  is  —  =   4.4  to  i. 

I.e.,  the  little  gear  wheel  will  make  4.4  revolutions  to 
one  of  the  big  gear  wheel,  or,  in  other  words,  the 
propeller-shaft  will  revolve  4.4  times  to  one  revolution 
of  the  road  wheel.     If  the  drive  be  direct  to  the  pro- 


peller-shaft, then  the  engine  will  revolve  4.4  times  to 
a  single  revolution  of  the  road  wheel.  That  is  to 
say,  the  car  has  a  gear  ratio  of  4.4  to  i  on  the 
direct  drive. 

If  the  next  gear  be  put  in  there  will  be  three  gear 
ratios  to  consider — (i)  the  bevels,  (2)  the  constant 
mesh  wheels,  and  (3)  the  change  wheels. 

Assuming  for  the  sake  of  example  that  the  bevel 
gears  have  15  and  66  teeth  respectively,  the  change 
wheels  13  (driver)  and  27  (driven),  and  the  constant 
mesh  wheels  18  (driver)  and  22  (driven)  teeth,  we 
know  the  revolutions  of  the  propeller-shaft  in  front 

of  the  bevel  gears  are  —  of  the  road  wheel  revolu- 

15 
tions,  so  the  revolutions  of  the  shaft  in  front  of  the 

27 
next  pair  of  gears  will  be  —    of  the  propeller-shaft,  or 

27  ■- 

13 


-(io 


The  revolutions  of  the  shaft  in  front  of  the  next  pair 

22 

of  gears  (in  this  case  the  engine-shaft)  will  be    -^,  of  the 

lo 


shaft  behind  it,  or    -5^  of  (  -^  of  —  of   -   |   or  ^ 

18      V 13      15       I  /       65 


22 

18        \I3        15 
or  726  -r  65  =  II. 16. 

The  gear  ratio  between  the  engine  and  road  wheels 
is  therefore  11. 16  to  i. 

A  simpler  way  of  expressing  this  method  of  ascer- 
taining the  gear  ratio  is  as  follows : 
bevels     change  wheels  constant  mesh 


driven 
driver 


driven 


driven 
driver 


gear 
ratio 


to  I. 


driver 

To  Ascertain  M.P.H. 

If  the  gear  ratios,   diameter  of    the    driving  road 
wheel,   and  the  number  of  revolutions  per  minute  of 
the  engine  be  known,   the  speed  of  the  car  may  be 
easily  determined  by  the  formula 
D"  X  n  X  .003 


Or 


R 


D  '°™-  xnx  .003 


m.p.h. 


m.p.h. 


RX25.4 

In  this  formula  D  =  diameter  of  road  wheel  in 
inches  or  millimetres,  n  =  r.p.m.  of  engine,  R  =  gear 
ratio.  We  are  indebted  to  a  correspondent.  Mr.  F. 
W.   Robinson,  for  this  formula. 

To  Ascertain  M.P.H.  at  1,000  R.P.M. 
Another  easily  worked  formula  is  that  sent  us  by 
a  correspondent,  Mr.  W.  L.  Tod,  for  easily  com- 
puting the  speed  of  a  car  at  1,000  r.p.m.  of  the 
engine.  Constants  are  givin  for  different  sized  tyres  ; 
these  constants,  divided  by  the  gear  ratio,  give 
approximately  the  m.p.h.  of  the  car  at  1,000  r.p.m. 
of  the  engine. 

The  following  is  the  formula  referred  to,  in  which 
R  =  gear  ratio. 

83  -=-  R  for  700-7  ro  mm.  wheels 
89  -r-  R  for  750-760  mm.  wheels 
95  -=-  R  for  810-820  mm.  wheels 
104-r  R  for  870-880  mm.  wheels 
For  instance,  take  a  car  with  820  mm.  wheels  and 
4  to  I  gear.  The  constant  for  820  mm.  wheels  is 
95,  and  95  divided  by  4  is  nearly  24  m.p.h.  This  is 
right  within  a  very  small  approximation,  and  quite 
near  enough  for  any  rough  comparison. 


M.P.M.  at  i.oool 
r.p.m.  of  engine  ) 
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The  Importance  of  Correct  Gear  Ratios. 

How  Gear  Ratio  Affects  the  "  Pushing  "  Power  of  an  Engine. 


MAW  small-engined  cars  are  known  to  accelerate 
better  than  some  with  larger  engines,  even 
when  the  weights  are  not  very  different.  In 
such  cases  this  is  mainly  because  the  gear  ratios  are 
more  judiciously  chosen.  If  two  cars  have  to  slow- 
down to  5  m.p.h.  for  a  bad  corner,  it  is  obvious  that 
the  car  which  has  the  lower  gear  can  do  this  without 
reducing  the  r.p.m.  of  its  engine  to  so  low  a  point, 
and  consequently  reducing  its  available  horse-power 
and  power  of  picking  up  speed  quickly  to  legal  limit. 

It  must  be  borne  in  mind  that  power  and  engine 
revolutions  go  together,  so  that  as  the  revolutions 
fall  the  power  goes  down.  To  give  its  power  an 
engine  must  make  a  certain  minimum  number  of 
revolutions  per  minute,  i.e.,  it  must  deliver  a  certain 
number  of  explosions  or  blows  on  the  piston  in  a 
given  time.  If  it  run  at  lower  speed  it,  necessarily 
makes  fewer  explosions.  After  all,  an  engine  is  only 
an  apparatus  for  turning  explosive  mixture  into  power. 
Other  things  being  equal,  the  engine  which  can  use- 
fully explode  most  explosive  mixture  in  a  given  time 
is  the  one  which  gives  most  power.  In  other  words, 
it  is  the  better  converter  of  gaseous  energy  (petrol 
and  air)  into  work ;  it  can  "  push  "  the  most  in  a  given 
time.  If  it  be  geared  too  high,  the  resistance  the 
engine  has  to  overcome  is  too  great  for  it  to  be  able 
to  "  get  round  "  fast — ^it  cannot  make  enough  explo- 
sions per  minute,  and  so  cannot  deliver  its  power.  The 
power  is  made  up  of  so  many  pushes  or  explosions, 
and  it  will  take  a  certain  number  of  explosions  to  give 
that  total  for  accelerating  a  given  weight  to  a  given 
speed,  therefore  the  shorter  the  time  in  which  that 
power  can  be  delivered  the  quicker  will  be  the 
acceleration  of  the  car.  Liveliness  of  a  car  is  but 
the  quality  of  good  acceleration,  and  enables  a  good 
average  speed  to  be  made  on  twisty  roads  and  in 
traffic  without  any  temptation  to  take  risks. 

To  make  our  meaning  more  clear,  let  us  take  the 
case  of  a  few  representative  cars  and.  con.sider  their 
gear  ratios,  weights,  engine  capacities,  and  any  other 
factors  of  importance.  We  can  then  find  out  how 
much  gas  is  available  for  acceleration  purposes,  and  so 
compare  the  power  of  acceleration  in  different  cars 
and  the  time  needed  to  attain  a  speed  of  20  m.p.h. 

The  appended  table  has  been  drawn  up  by  taking 
the  average  weights  and  dimensions  of  a  moderate 
number  of  representative  cars  of  various  sizes  and 
makes.  It  will  be  noted  that  the  cubic  capacity  of 
the  gas  available  for  each  metre  travelled  rises  with 
the  size  of  the  engine,  as  one  would  expect ;  but  when 
the  weight  of  the  car  and  passengers  is  taken  into 
account,  then  the  cars  in  Class  C  (90  x  130  mm.) 
take  first  place,  and  the  smallest  cars  (Class  A,  80 
X  120  mm.)  show  an  advantage  over  those  in  Class 
B  (90   X    120  mm.)     And    it    is    this    measure  of  the 


gas  consumed  per  cwt.  for  each  metre  travelled  that 
gives  us  the  means  of  comparing  the  powers  of 
acceleration  of  the  various  classes.  When  we  con- 
sider the  engine  sizes  in  relation  to  the  weight  we 
see  the  larger  cars  have  a  greater  reserve  of  power, 
or,  in  other  words,  a  greater  engine  capacity  per  cwt., 
but  when  we  take  the  gearing  into  account  Class  C 
shows  an  advantage  in  being  lower  geared,  and  Class 
B,  with  its  smaller  engine,  has  to  travel  farther  for 
each  engine  revolution  than  either  Class  C  or  Class  D. 
Now  a  poundal  is  a  force  which  will  produce  an 
acceleration  of  ift.  per  sec.  upon  a  mass  of  i  lb.  in 
every  second  for  which  it  acts.  Let  us  suppose,  for 
the  sake  of  comparison,  that  every  c.c.  of  gas  con- 
sumed per  cwt.  per  metre  is  capable  of  exerting  a  force 
of  two  poundals  (whether  this  is  absolutely  correct 
makes  no  difference  to  our  argument).  From  this  it 
is  easy  to  find  what  the  acceleration  of  each  car  will 
be.  Class  C  is  first  with  an  acceleration  of  i.jsft. 
per  sec.  per  sec.  Class  D  comes  next  with  1.25,  then 
Class  A  1.24,  and  finally  Class  B  with  x.i8.  The 
speed  at  the  corner  may  be  5  m.p.h.,  and  we  require 
to  increase  this  pace  by  15  m.p.h.  (22ft.  per  sec.)  to 
reach  the  legal  limit.     Class  C  can  do  this  in  16.7s., 


Class  D  in    17.6s.,    Class  A 


17.8s.,    and   Class  B 


in  18. 8s. 

We  have  not  con.sidered  the  inertia  of  the  moving 
parts,  and  this  should  not  make  much  difference,  for 
the  acceleration  has  to  be  greater  in  the  smaller  and 
lighter  engine.  The  tractive  resistance  of  the  tyres 
on  the  road  will,  however,  give  the  small  cars  a  further 
advantage,  as  this  is  strictly  proportional  to  the  weiglit. 

It  will  be  noticed  that  the  cars  in  Class  A  have  dis- 
tinctly better  acceleration  than  those  in  Class  B  in 
spite  of  the  engine  capacity  per  cwt.  being  very  much 
smaller.  This  is,  of  course,  in  consequence  of  the 
gear  ratios  being  more  suitably  chosen. 

Lest  the  purport  of  this  article  should  be  misunder- 
stood it  is  perhaps  as  well  to  point  out  that  it  is  not 
intended  to  be  an  advocacy  of  very  low  gears,  but 
rather  of  the  correct  gearing  for  the  individual  car. 
We  are  very  much  opposed  to  very  low  gearing  be- 
cause it  makes  the  car  so  irksome  to  drive  along  the 
open  road,  inasmuch  as  the  engine  is  tearing  round 
at  a  very  high  speed,  though  the  car  speed  may  be  very 
nifxlerate  after  all.  On  the  other  hand,  it  is  better  to 
have  a  car  a  shade  under-geared  rather  than  somewhat 
over-geared,  as  the  average  speed  will  be  better  in 
the  first  case  than  in  the  second,  but  the  ideal,  of 
course,  is  the  correct  gear,  neither  too  low  nor  too  high. 

Finally,  it  should  he  added  we  have  assumed  an 
equal  internal  efficiency  in  the  different  .sizes  of  engines 
and  cars  dealt  with  in  our  table.  It  is  obvious  that 
a  poor  carburetter  or  an  inefficient  transmission  or  any 
other  defect  in  any  one  car  will  affect  the  result. 


AVRR.\GED    PARTK;ULARS    OF 

VARIOUS    CARS. 

Class 

Sizeot 
Eneine. 

Cubic 
Capacity. 

Engine 

c.c. 

/  per  cwt. 

Weight, 
Loaded. 

Top 
Gear 
Ratio. 

Distance 

travelled 

for  One 

Engine  Rev. 

iSize 

of 

Wheels. 

Gas  per 
Metre. 

Gas  per 
cwt.  per 
Metre. 

Acceleration 
in  feet 
per  sec. 
per  sec. 

Time  taken  to 

attain  20  m.p.h. 

from  5  m.p.h. 

A. 

mm. 
80x120 

2408 

84 

CWt8. 

28.. 5 

3.96 

mm. 
610 

mm. 
805 

c.c. 
1970 

c.c. 
69.1 

1.24 

8CC9. 

17.8 

B. 

90x120 

30r)2 

96 

31.8 

3.41 

730 

839 

2090 

65.7 

1.18 

18.8 

a 

90x130 

3306 

106 

31.2 

3.57 

710 

846 

2300 

73.7 

1.32 

10.7 

D. 

100x120 

3768 

104 

36.2 

3.3 

726 

820 

2640 

70.2 

1.25 

17.6 
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In  the 
Colonies 

and  abroad  the  AlJ-British 
"Standard"  Car  is  famous 
for  its  reliability  and  for  the 
way  in  which  it  has  been 
specially  designed  to  meet 
the  requirements  of  local 
conditions.  A  letter  re- 
ceived from  the  Agent  for 
Brazil  states  that  a  15  h.p. 
All -British  "Standard" 
sold  by  them  has  been  used 
on  hire  work  for  52  days, 
running  23  hours  day  and 
night  and  not  cost  one 
penny  for  repairs.  During 
that  tnneit  has  covered  on 
a  minimum  computation 
14.000  miles  of  road — or  at 
a  rate  of  nearly  100,000 
miles  a  year.  Other  users 
of  All-British  "Standard" 
Cars  in  all  parts  of  the 
world  express  equal  sat- 
isfaction with  their  choice. 
This  should  be  a  guide  to 
you. 

The  Standard 
Motor  Co.,  Ltd., 

Standard    Works, 

Coventry. 

Cables  :  "  Flywheel,  Coventry." 
\  X  y  I  t  X  1  Y  Y 


The  car  approved 
ty  tKe  British 
Colonies  is  right 
for  use  anywhere 
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The  All 


British 


Guaranteed  for  Three  Years. 

Cars  are  g 

satisfacti 

allBritis 


ani 
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THE  STANDI 

MOTOR 

STANDARD  WC 

COVENTRy  ENGL^:;^.'<r\  ^^ 

Cables.  fl^bedrCovefi!^\^\?^r^^^ 
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SALMONS  &  SONS, 

MOTOR  CARRIAGE  BUILDERS. 

p-t  ALL  WEATHER  BODY, 

The  Ideal    Body   for    All-Round    Work. 


Can    be   opened    as    above    in    one    minute    without    alighting    from    Car. 


Body   entirely    closed. —  Can    be    fitted    on    any    Chassis. 

A  Grand  Selection  oi  the  leading  Chassis  fitted  with  our  Ali-Weather,  Cabriolet,  Landaulette 
and  Touring  Bodies  always  in  stock,  and  ready  for  immediate  delivery,  at  our  West  End  Showrooms, 
Nos.  6,  7,  8,  &  9,  Upper  St.  Martin's  Lane  (adjoining  Long  Acre)  London,  W.C. 

Works:  Tel.  Address:  Scaleboard,  London. 

Newport  Pagnell,    Bucks.  lei.  284H  u^rr.rd 

leleplione  No.  20,  Newport  I'agncll. 

Also  Bargains  in  Second-hand  Cars,  which  have  been  taken  in  Exchange. 
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The  Gear  Ratios  of  Modern  Cars. 

A  Tabulated  List  of  the  Gear  Ratios  adopted  on  1912  Cars,  showing  [the    Engine   51ze,  Gear  Ratio  on  each 

Speed,  Number  of  Speeds,  and  Back  Wheel  Diameters. 

All  the  cars  which  appear  in  the  list  have  the  direct  drive  on  top  speed,  with  very  few  exceptions  which  are 
referred  to  in  the  footnotes.  In  many  instances  two  or  more  alternative  gear  ratios  are  given ;  where  only 
one  is  given  it  may  be  taken  as  a  rule  there  is  an  alternative  either  higher  or  lower,  i.e.,  for  open  or  closed  bodies. 


H.P.,  Name  of  Car,  and 
Number  of  Cylinders. 


16-: 

10 

12 

1.5 

•20 

30 

40 

10- 

16 

15 

10- 

12 

14- 

16 

25 

30- 

12 

15 

20 

25 

12 

*15 
20 
25 
15 
17- 
22. 
25 
30 
11. 
15.' 
23. 

*10 
15 
18- 
40 
50 
16- 
16- 
16. 
25- 
22 
SO- 
LS 
16 

20 

30 

10 
14 

18 
16 
16 
20 
12 
15 


mm. 
20  Aberdonia  {i)  . . . .    89  X  127  15. 

Adlcr(J)  65  X    9819 

Adlor  (-/) 75  X  103  19 

Aaicr(4) 80x13018 

Adlcr  (4) 92  X  148  16 

Adler(i) 105x140  13 

Adlcr  (4) 115xl40Jl2 

12  A.G.R.  (i)    70x10012 

Albion  (2)    124x12713 

Albion  (4)    79x12713, 

12  Alldays  (2)   |  95x115  14, 

14  Alldays  (4) ;  76x12014, 

18  Alldays  (4)  ;  86x10813, 

20  Alldays  (4)  86x  130  12, 

30  AUdavs  (4) 1100x13012, 

35  Alldays  (6) 95x11511, 

ArgyU  (4) 72x120  16, 

Argyll  (4) 80x120,15 

Argyll  (4) 90x14013 

Argyll  (4) |101xl3014 

Ariel  (4) [  75x11012 


i$ore 

and 

Stroke. 


Uear  Katios. 


1st.    2nd.    3rd.  4th. 


Ariel  [4) 

Ariel  (4)  

Ariel  (4)  

20  Armstrong- W.  (4) 
25  Armstrong-W.  {4) 
5  Armstrong-W.  (4) 
5  Armstrong-W.  (4) 
50  Armstrong-W.  (fi) 
9  Arrol-Johnaton  (4) 
9  Arrol-Johnston  (4) 
9  Arrol-Johnjton  (6) 


85x110:13 
90xl30;i2 

100x130,12 
80x13515 
85xl35ll5 
95xl20]12 

100xl20ll2 
90x13511 
69x12015 
80  x  140  14 
80x12013 


7.1 

13 

13 

10.5 
8 

7.5 
7 
7 

6.2 
7 

6.8 
6.8 
6.7 
6.3 
5.0 
5.6 
9.2 


4 
8 
8 
6. 
5. 
4. 
4. 
4 
3. 
4. 
4. 
4. 
4. 
3. 
3. 
3. 
16. 
9.42  6 


5 

5 

4 

3.0 

3 

2.75 


Austin  (4)    76  X   89 

Austin  (4)    ;  89x115 

24  Austin  (4) |l  10x127 

Austin  (4)    1125x127 

Austin  (6)    illOxl27 


18  Austro-Daimler  (4) 
18  Austro-Daimler  (4) 
25  A.-D.  Alpine  (4) 
30  Austro-Daimler  (4) 
80  Prince  Henry  (4) 
60  A.-D.  (4),  low  . . . 
high  . . . 

20  Baguley  (4)    

Bell  (4),  high 

low    

Bell  (4),  3  speeds  . . . 

4  speeds   . .  . 

Bell  (4),  3  speeds  .  .  . 

4  speeds   . .  . 

•12  Belsize  (4) 

16  Belsize  (4) 

22  Belsize  (6) 

-20  BentaU  (4)     

20  Benz  Sohne  (4)   . . 
30  Benz  Sohne  (4)    . . 

Berliet  (4)    

Beriiet  (4),  light 

heavy  . . . 
curved   . . 

20-25  Berliet  (4) 

long  . . 

30-40  Berliet  (4) 

long  . . 

35-45  Berliet  (6) 

12-16  Bianehi  (4) 

16-20  Bianehi  (4) 

20..10  Bianehi  (4) 


80x110 

80  x  1 10 

80x110 

105  X  1.10 

105  X  165   9 

120x1,5711 

120x1.57   9 

90x130  11 

91  X  120il2 

91x12014 


16 
11.2 


7.6   5 

8.08  5 

6.82  3. 

6.523. 

7.054. 

7.054. 

9.2 

9.2 

8.7 

8.7 

8 

9.65 

8.95  6 

8.07^5 

10.56 

6       4 

5.1   3 

4.6   3 

4.4   3 

7.75  5 

7.75' 


75  — 
13  — 
1  3.4 
1    3.4 

123.44 
8  |3.2 
6  13 
37  2.84' 
24  4.16' 
3l'4.17i 
i3.5  1 
49  3.67 


Kear 

Wheel 

Diam. 


102  X  140 
102  X  140 
llox  150 
115x1.50 

69  x  130 

93  X  120 

93  X  120 
100 X    95 

85x115 

90  X  140    - 

70xl00;i3, 

80x12013. 

80x120  14. 

80x12014. 
100x140  11 
100x140  11 
120x140  8. 
120x140  8, 
100x140   8. 

75  X  120    - 

90x115  10. 
110x1.5010 


7.75 
6 

4.7 
5.87 
7.86:3 
6.8  4 
6.283 
64|  7.32  3 
■561  6.28  3 
96!  7.074 
5.50  2 
6.184 
6.86  4 
7.25  5 
6  4 
7.664 
8       6 


Bl- 
853.24 
3.86 
3.86 
3.7 
3.7 
3.3 
3.3 
3.3 
4.25 
4 

3.5 
4.76 
3.5 
2.6 
2.4 
2.2 
3.57 
36:3.57 
363.57 
2.86 
132.23 
812.86 
17  2.36 
6   3.3 


9.6 

9.6 
10.5 
10.5 

7.9 

7.9 

6.25  4 

6.254 

5.85'4 

6.504, 
6.134, 


3.14 

2.75 

4.14 
3.44' 

3.75 

4.25' 
3.85 


5. 


.2 


4.25 

4.25 

3.2 

3.2 

3 

3 

2.82 

3.67 

3.34 

2.67 


mm. 
820 
750 
810 
820 
880 
880 
895 
750 
880 
815 
760 
760 
810 
810 
815 
880 
760 
815 
880 
880 
750 
810 
815 
880 
815 
820 
820 
820 
895 
760 
815 
820 
760 
815 
820 
820 
895 
815 
820 
815 
880 
820 
895 
895 
815 
810 
815 
820 
820 
880 
880 
800 
815 
820 
810 
815 
820 
760 
810 
815 
815 
880 
880 
880 
880 
880 
810 
815 
880 


H.P.,  Name  of  Car,  and 
Number  of  Cylinders. 


Bore 

and 

Stroke. 


CJear  Katios         I  Rear 

Wheel 

Ist.    2nd.    3rd.|  4th.  Diam. 


10  Brenna  (4)  . . 
12-14  Brenna  (4) 
12-14  Brenna  (4) 
10  Briton  (2)  ... 
10  Briton  (4)  . . . 

14  Briton  (4)  ... 
•14  Briton  {4)  ... 

B.S.A.  (4)   

12-20  Buchet  (4)  4-seater 
2-seater 
12-20  (4)  2-seater  torpedo 
10-30  Cadillac  (4),  low 
high 
12- 15  Calthorpe  (4)   ... 

15  Calthorpe  (41 


mm. 
64ixl0016. 
70x10214 
70  X  102 14 


de  luxe 


20  Calthorpe  (4)  . .  . 
24  Cameron  (4)  . . . . 
24  Cameron  (4)  . . . . 

24  Cameron  (S)  . . . . 

36  Cameron  (6) 

10  Charron  (4)   

12  Charron  (4)  .... 
12  Charron  (4)  .... 
16  Charron  (4)    .... 

25  Charron  (4)  .... 
8-9  ChenardWalcker  (7) 
10-12  Chenard-W.  (4) 
12-16  Chonard-W.  (4) 
12-16  Chenard-W.  (4) 
16-20  Chenard-W.  (4) 
16-20  Chenard-W.  (4) 
16-20  Chenard-W.  (4) 
10-12  Clement  (2)  . . 
14-18  Clement  (4)  . . 
18-28  Clement  (4)  . . 
25-35  element  (4)  .  . 
35-45  Clement  (4)    . . 

20  Coltman  (4) 

15  Crossley  (4),  short 

long 
Ught 

20  Crossley  (4),  short 
long 

15  Daimler  (4)    

20  Daimler  (4)   

25  Daimler  (4)    

38  Daimler  (4)    

23  Daimler  (6)    

30  Daimler  (6)    

38  Daimler  {«)   

10  Darracq  (4)   

12  Darracq  (4)   

14  Darracq  (4)   

22  Darracq  (4)   

20  Darracq  (4),  valveless 

12  Deasv  (4) 

14-20  Deasy  (4),  high 
low 


98x127 
68x120 
80x121 
80x121 
75x114 
76x12011. 
76x1201  9. 
76x120,10 
114x11412 
114x11412 
69  X  125  9 
80xl50|  9 
80x1,50,12 
90x1.5012 
100  X  94  8 
100  X  9412 
100  X  94|  8 
100  X  9412 
65x12014 
80x12013 
80x12014. 
95x13011. 
110x1.5010, 
100x12012 
65x12012 
75x12011 
75x12012 
80x15010 
80x150.11 
80x15011 
102xllO'l7 
85x12014 
102x110,14 
107x13014 
115x14010 
102x114  9 
80x120,13 
80x12014 
80x12013 
102x14013 
102x14013 
80x13016 
90x1.3016 
101xl30:i5. 


124x13013 
80x13016 
90x130,15. 
101  X  130:i5 
68x12012 
75x12012 
80x12012 
100x14010 
95x14012 
75x11017.5 
I  80  X  130;i5 
80x130117.53 
18-24  S.K.  Deasy  (4),high!  90  x  130!l3.2 

low  !  90  X  130|15 
24-30  S.K.  Deasv  (6),highi  90  x  130  13.2 
low     90x13015 

6  De  Dion  Bouton  (7) 

7  Do  Dion  Bouton  (2) 
9  De  Dion  Bouton  (2) 


13 


la 


5 

4.5 
4.5 
3.50 
4 

3.50 
3.50 
46J4.14 
854 
88:3 
163.53 
2   3.43 
3.05 
3.6 
3.6 
5  4.6 
5   4.6 
503.50 
3.50 
3.50 
3.60 
4.5 
4 

5.20 
4.5 


2.75 


4.50 


.3 


75 


5.6 

5 
5 

4 


4 

3.4 

3 

4 

4 

3.25 

4 

3 

3.25 

3.25 

4 

3.7 

3.7 

2.6 

3.06 

4.08 

4.27 

4.08 

3.41 

3.41 


12  De  Dion  Bouton  (4) 


84xl30;i7 
66x12017 
75x13016 
75x130:15 
66x120:14 
66X1.W13 


9 

8 

i9 
16,  8 
161  8 
46i  8 
29 


4.29 

67:5.87 

016.15 

675.87 

675.17 

67  5.17 

17|4.38 

3   6.27 

75  5.05 

8   4.42 

174.38 

75I5.O5 

75|5.05 
I4.I 
4.1 
14.1 
'4.5 
!5 

385.83 

435.66 
.95  6.57 
.254.95 
.43  5.66 
.254.95 
.435.663.77 
.074.84' 
.07:4.84; 
.715.23 
.094.85: 
.55;4.53 
.08  4.2.5i 


4.38 
3.77 
3.3 

3.77 
3.77 


3 

3.5 

4.38 

3.77 

4.38 

3.3 

3.77 

3.3 


mm. 
750 
760 
760 
700 
700 
760 
760 
810 
760 
760 
760 
880 
880 
750 
810 
815 
820 
810 
810 
810 
860 
750 
815 
815 
820 
880 
700 
750 
760 
815 
810 
816 
820 
760 
815 
880 
880 
880 
816 
810 
815 
810 
875 
880 
870 
875 
920 
920 
880 
920 
935 
70n 
760 
810 
815 

810 
815 
815 
820 
820 
895 
895 
700 
700 
750 
750 
760 
760 


•15  h.p.  Ariel  has  direct  drive  on  third  speed.  'M  h.p.  Briton  foui -speed  model  has  direct  drive  on  third  speed 

♦The  10  h.p    .Austin  has  six  options  of  gears. 
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A  Tabulated  List  of  Gear  Ratios.    (Continued.) 


H.P.,  Name  of  Car,  and 
Number  of  Cj-linders. 


Bore 

and 

Stroke. 


Ciear  Katios. 


1st. 


14  De  Dion  Bouton  {4) 
18  De  Dion  Bouton  {4) 

25  De  Dion  Bouton  {4) 

26  De  Dion  Bouton  (S) 


2nd. 


3rd.  4th. 


Hear  i 
Wheel  I 
Diam. 


H.P.,  Name  of  Car,  and 
Number  of  Cylinders. 


mm. 

70x13013.85   7.334.40  — 

70xl,'JOil2.09   6.66J4         — 

80x  140118.27:11. 16!7. 474. 44 

■  80x14016.61  10.1516.794 

llOOx  140  19.40!  9.375.993.33 


100xl40|l8.26 
70x13015.42 
70x130,13.84 
50  De  Dion  Bouton  (8)        94  x  140116.28 

10  Delage  (<)    62x11012.14 

12  Delage  (4),  high    65x11012.14 

low     65xlloll2.80 

14  Delage  {4),  high    ....    75  x  120'll 

low     ....    75x120(11.56 

15.9  Delage  (4) 66x  125!l0.40 

80x12018 

62x10018 

75x11017.1 

75x11017.1 

85x13015.5 

85xl30il5.5 

95x13015.8 


8-10  Delahaye  (2) 

9-11  Delahave  (4) 

12-16  Delahaye  (4) 

16-20  Delahaye  (4) 

20-30  Delahaye  {4) 

18-24  Delahaye  (6) 


long 
long 
long 
long 


8.795.623.12 
9.426.313.71 


8.46 
8.27 
7.17 
7.17 
7.58 
6.51 
6.82 
6.15 

10 

10 

10 

10 


5.663.33 
5.292.94 
4.26  — 
4.26  — 
4.50  — 

3.87  — : 

4.06 

3.66 

5 

5 

5 


95  X  130 
75x120 
75x120 


15.8 
15.5 
15.5 
14.6 
12.7 


17  Delaunav-Belleville(4)  85x130 
24.6  Delaunav-Bcllev.  (^)  100  x  140 
19  Delaunay-Belleville(6)  72x  12015.6 
26  Delaunav-Belleville(6)  85 x  13013.7 
37  Delaunay-BelleviUe(6)  100  X  140,11.8 

18  Dennis  (4),  colonial,  .i  90x  11022.5 


6 

5 

5 

4.8 

4.8 

5 

5 

5.9 

5.1 

6.3 


90x130 
90x130 
100x130 
...100x130 


13.6 
10.2 
11.9 
10.2 


20  Dennis.(4),  low 
high 

24  Dennis  {4),  low  . 

high 

10-12  D.F.P.  (4) 65x120113.25 

12-15  D.F.P.  {4) 70x13010.25 

16-22  D.F.P.  (4) 80  X  140    — 

15  Dodson  {2),  valveless  J112x  12713.6 

25  Dodson  (2),  valveless  133  x  140  10 

12-16  Dodson  {4) j  80x12015.1 

20-30  Dotlson  {4) 100 x  140  12 

20-25  E.M.F [102x11511 

*10  Enfield  (2)  95x11414.1 

*12  Enfield  {4) 70xl20'l4.1 

*14-16  Enfield  (^)    86x10813.9 

«16-20  Enfield  (4)    86x13012.9 

•20  Enfield  {4) 100x11512.8 

12-14  F.I.A.T.  (4)   !  70xl20|l7.64 

15  F.I.A.T.  {4),  light  . .  .\  80x  13014.6 

20-30  F.I.A.T.  (4)    95x140,12.63 

35-50  F.I.A.T.  {4)    110 x  150|l  1.06 

20-30  F.I.A.T.  (6) 80x  130|12.63i 

1.5-9    F.L.  {4) 80x10013.5 

80x10013.5 
92  X    96ill 


10 

8.75:5..'- 


7.6 
11.5 
9.2 
6.8 
8 

6.8 
7.29 
6.79 

8.8 
6.2 
7.8 
6.5  I 
6.5 
6.8 
6.8 
6.7 
6.3 
6.25 
11.76 
9.74 


4. 
4 
4 
3. 
3. 
4 
4 

3.86 
3.37 
4.14 
3.64 
4.753.13 


7.8 

5.8 

4.4 

5 

4.4 

4.28 

5.10 

5.8 
3.2 
4.5 

14.4 

3.25 

4.1 

4.1 

4.1 

3.8 

3.7 

7.58 

6.27 


18-22  Hotchkiss  {4) 
20-30  Hotchkiss  {4) 

20-30  Hot<;hki»8  ((5) 

26-35  Hotchkiss  (6) 


18-24  F.L.  (6) 
15-20  Flanders  {4) 

20  Ford  (4) 95  x  102   8 

G.N.  (4) 90x13014.66 

15  Gobron  (<) 75x1.5014.4 

20-30  Gobron  (4)   190x180   6.9 

40-50  Gobron  (4)   110x250   5.9 

8G.W.K.  (2)      86x   9210 

12-15  Hillman  (4),     ....    89x11011.85 

25  Hillman  (4)  !l27xl27   7.85 

10-12  Hobson  (4) 70xl3oIl8 

14-20  Hobson  (4) •  90  x  120117 

20-30  Hobson  (4) 1106  x  130;i5 

12-16  Hotchkiss  (4) i  80x12017.2 

i  80  X  12016 
95x13014 

110x1.5013 

110x1.5012 
95x11012 

■  95x11011 

,  95x1.3012 

;  95x1,3011 
25  Hudson  (4)    • -j^^l02  x  1 14^7 . 6  

'Enfields  have  direct  drive  on  third   gear. 
*14h.p.  Maxwell  has  epicyclic  gear  and  direct  drive. 


8.1215.47 

7.114.79 

8.12 

8.25 

8.25 

6 

3.64 

7.9 

8.7 

5.6 

3.8 

6.7 

6.89! 

3.92 

9 

8 

8 

9.5 

8.8 

7.7 

7.2 

6.6 

6.6 

6 

6.6 

6 

6 


3.93 

3.8  I 


3.4 

3.4 

3.4 

3.2 

3.1 

4.92! 

4.07 

3.5 


mm. 
810 
810 
875 
875 
880 
880 
880 
880 
935 
710 
760 
760 
765 
765 
815 
760 
760 
816 
816 
880 
880 
880 
880 
880 
880 
815 
880 
815 
880 
920 
1010 
815 
815 
880 
880 
750 
760 
815 
815 
820 
810 
880 
810 
760 
760 
810 
810 
815 
810 
815 
820 


3.06!    880 


5.47 
5.25 
5.25 
3.75 

5.7 

5.8 

4.7 

3.07 

4.7 

4.06 

2.5 

5 

4 

4.7 

6.3 

6 

5 

4.8 

4.4 

4.4 

4.1 

4.4 

4.1 

3.6 


3.5 

4 

4 


3.5 
3.8 
3.06 

2.48 
3.6 


3 

4.2 

3.9 

3.4 

3.2 

2.9 

2.9 

2.7 

2.9 

2.7 


820 
810 
815 
760 
760 
815 
815 
880 
935 
650 
760 
820 
810 
816 
880 
815 
815 
880 
895 
895 
880 
880 
896 
896 
8i6 


JJore 

and 

Stroke. 


Uear  Kauos. 


Ist. 


mm. 

5J  Humbcr  (2)    68  x  100!l2 

11  Humbcr  (^),  2-seater      68x12014.3 

4-seater      68x1 20]  15. 3 

14  Humber  (4),  2-8eater      78x11013.6 

4-seater      78x11014.6 

12-20  Humber  (4) 90  x  100,14.90 

20  Humbcr  (4),  high    ...    90x12013.8! 

low 90x12014.8 

28  Humber  (4),  high    ...  105  x  140  12 

low   ....  105x140  13.5 
12-14Hupmobile(4)2-sr.j  83x    8810.8 
4-seater   83 x    8812.96 


2nd. 


I  Kear 
-!  Wheel 
3rd.  4th.  i  Diam. 


4 

4.33 
3.87 
4.14 

48  6.46 
.9    6.12 

55!4 


.3 


4 
4.56 


80x11413.9 
108x133!  9.72 
127x133]  8.2  j  4 
77x12017.3  jl3 
90xl30|13.75;iO 
90  xl30|13. 75:10 
115x130;  9.051  5 
4 
4 
4 
4 
7 
9 


1518  Hupmobile  (4)   ...    83x14013 

10  Hurtu  (4) 70x10011.25 

10  Imperia  (4)    65x11015 

12  Im])cria    4)    75  x  100  14 

15.9  Imperia  (4) ;  80  x  120  12 

20  Imperia  (4)    |  90  X  130,15 

26  Imperia  (4)    100  X  150!l5 

15  Iris  (4)    ' 

25  Iris  (4)    

35  Iris  (4)   

14-18  Itala  (4)    

18-24  Itala  (4)    

25  Itala  (4),  valveless 

25-35  Itala  (4)    

35-45  Itala  (4)    ]127  x  140,  7.45J 

60-70  Itala  (4)    1127  x  I60!  7.4o! 

35  Itala  (4),  valveless  ..1105x150   7.45' 

50-65  Itala  (4)    [140x150    6.96 

16-20  Krit  (4) !  94 x  102  13.25 

12  La  Buire  (4)    70x  150!l5.2 

15  La  Buire  (4)    80  x  160|l4 

20  La  Buire  (4)    90x  160[l3.2 

24  La  Buire  (4)    105  x  150|12 

24  La  Buire  (6)    85 x  140(l2       [ 

20  Lagonda  (4) !  90 x  120   9.5  [ 

30  Lagonda  (6) 90x  120,  8.1 

25  Lanehester  (4) 102  x  102  13 

38  Lanehester  (6) !l02  x  102  12 

•15  Lancia  (4)    '  80  x  130    — 

24-40  Lancia  (4),  high  .  .100 x  130:12.27 
low    ..  100xl30|l3.08 

Le  Qui  (4) 65xl3o!l0.50 

I*  Qui  (4) [  75x12010 

12-14  Licornc  (4)   I  75  X  120[l3 

15.9     Martini  (4)   ,80x120113.78 

16-24  Martini  (4)   !  90  x  140  1 1 .  28 

10-12  Mass  (4)    '•  75  x  120   9 

15  Mass  (4) 90  X  150  10 

20  Mass  (4) 1110x13010       :  5 

17  Maudslay  (4) 90x13011.6  I  7.5 

17  Maudslay  (4) 90x13011.6  !  7.5 

■30  Maudslay  (6) 190x130   9.4     6.1 

•14  Maxwell  (2) 'lOOx  lOOJlS.SO   4.50 

25  .Maxwell  (4) ilOOx  10012.75    6 

15  Mercedes  (4)    70x120(20        11.6 

20  Mercedes  (4)    80x130117.3    10.1 

30  Mercedes  (4)    90xl40il4.3     7.5 

40  Mercedes  (4)    'lIOx  I48|12.8      6.8 

40  S.K.  Meruddes  (4)  ...1100x13011.4      6.3 

•50  Mercedes  (4)    Il20xl60!  9.1 


.87 
14 

37 


3.6 
4 

4.3 
4 

3.5 

4.75,3 

4.75[3 

.254.07   ■ 

.33  2.92,  ■ 

2.46  - 

.54  7.35,4 

77,5.853 

775.85  3 

.713.95  2 

.70  3.142 

.703.142 

.703.142 

38,3.06  2 

5  |4.5  I  - 

(3. 

[5.2 

I4.8 

4.5 

[4.5 

5  13.5  1  - 

7    3         ;   - 

75[4.38:  - 

75|3.38J  - 

-   !4.78I3. 

455.0713. 

94i5.4  l3. 

38  5       4 

884.503. 

5  14       !- 

166.03  3. 

5214.93  3. 

2513.5  I  - 
3.33  - 
3.33  - 

5  [4.8   3. 

5  4  8  3. 
3.9   2. 


.6  13.8 
13.5 
i3.3 

'3 
3 


16  Minerva  (4) 

26  Minerva  (4)   

38  Minerva  (4)   

10-14  M.S.L.  (4) 

12-16  M.S.L.  (4) 

15  Napier  (4)    

30  Napier  (6)    

30N.E.C.  (4)    

40  N.E.C.  (4)    

16-18  New  Pick  (4),  high 
low 

10  N.S.U.  (2)    

10-12  N.S.U.  (4)  .. 


80xl2.5!ll.4 
100x1401  9.9 
124x1.501  7.8 

70x120 

75x120 

82x127 

82x127 
114x114 
127x114 

95  X  127 

95x127 

75x123 

70  X    78  20 


88 


3, 

7 

5.8 

4.8 

4.3 

4 

3.2 

4.7 

4.1 

3.2 


5 

6.7 
5.8 
4.6 

10. .50 3       !  - 

14  N.S.U.  (4)    I  75 X    88|19..50|  9.75  5.09   - 

18  N.S.U.  (4)    '  80x  10422. 8OI1I. 106. 70I4, 


8.3 

6.2 

3.6 

8.3 

6.2  13.6 

16.6 

7.274 

15.1 

6.7   3.8 

15.5 

7.9 

5 

15.5 

7.9 

5 

9 

6 

3 

12 

8 

4 

21.90 

11 

5.62 

70! 


mm. 

660 

800 

800 

810 

810 

810 

81.5 

820 

815 

820 

800 

800 

810 

700 

710 

7tiO 

815 

815 

880 

81.5 

880 

880 

810 

815 

820 

8St) 

895 

895 

880 

895 

810 

810 

815 

875 

880 

880 

810 

875 

880 

895 

815 

820 

820 

750 

760 

800 

810 

815 

750 

815 

880 

875 

880 

880 

7.50 

810 

810 

820 

820 

895 

820 

935 

815 

880 

880 

760 

810 

815 

880 

920 

920 

800 

8(K) 

7r.o 
700 
780 
810 


•15  h. p.    Lancia  has  direct  drive  on   both   third  and   fourth   speeds. 
•50  h.p.,  70  h.p.,  and  90  h.p.  chain-drive  .MercMds  geared  to  requirements. 
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A  Tabulated  List  of  Gear  Ratios.  [Continued.) 


H.P.,  Name  of  Car,  and 
Nnmber  of  Cylinders. 


ISore 

and 

Stroke. 


mm. 

85x115 

97x115 

65  X   95 

70x100 

75x115 

80x130 

100x130 

115x1.50 

130  X  165 

70  X  102 

85x115 

89x114 

102x114 

105x114 

111x114 

65x130 

75x120 

75  X  1.50 

100x140 

75  X  150 

85x150 

70x130 

80xl30}l5 

90  X  15015 

92  X  150'l5 


100x160 

lllOx  160 
80  X  1 10 
82  X  84 
82x110 
74  X  9010 
90x  10011.7 

102x11511 
65  X  12015.7 
75x11014.3 


20  N.S.U.  (i)    

24N.S.U.  (4)    

10  Opel  [4)    

12  Opel  {4)    

13.9  Opel  (4) 

15.8  Opel  (4) 

25  Opel  (4)   

32.8  Opel  (4) 

42  Opel  (4)   

12-14  Oryx  (4)   

18-24  Oryx  (4)   

15-20  Overland  (4) 

20-25  Overland  (4) 

25-30  Overland  {4) 

30-35  Overland  (4) 

10-14  Palladium  {4) 

12-16  Palladium  (4) 

15-18  Palladium  (4) 

25  Panhard  (4)'. 

12  Peugeot  (2),  Lion  . . . 

16  Peugeot  (2),  Lion  . . . 

10-14  Peugeot  (4) 

12-15  Peugeot  (4) 

16-20  Peugeot  {4) 

17-22  Peugeot  (4) 

22-30  Peugeot  (4) 

35-45  Peugeot  {4) 

18-24  Peugeot  (6) 

8  Phanomobile  (2) 

10  Phanomobile  (2) 

12  Phanomobile  (4) 

8-10  Phccnix  (2) 

12-15  Phwnix  (2) 

10-12  Pilain  (4)    

12-15  Pilain  [4)    

16-20  Pilain  {4)    

16-20  Pilain  (^),  light... 

20-30  Pilain  {4)    

28-40  Pilain  (4)    

15-18  Pilain  (6)    

♦Pilot  (/) 

♦Pilot  ( /) 

♦Pilot  (4) 

8  Renault  (2),  high   . 

low  . . 

9  Renault  (2),  high    . 

low  . . 
10  Renault  (4),  hieh   . 

low  . . 
12  Renault  {4),  high   . 

low  . . 

14  Renault  (*),  high   . 

low  . . 
20  Renault  {4).  high   ...  100  x  160 

low 100  X  160 

35  Renault  [4),  high   ...  130  x  160 

low 130  X  160 

18  Renault  (6),  high    ...    80  x  140 

low 80  X  140 

40  Renault  (5),  high   ...  100  x  160 

low 100x160 

18-20  R.M.C.  (4)    95  X  114 

25-30  R.M.C.  (4)    108  x  114 

40-.'>0  Rolls-Royce  (S)  ..  113x  119 

15  Rothwell  (4)    [  79  x  127 

20  Rothwell  (4)    102  x  12 

20  Rothwell  (^)    102x127 

6  Rover  (7) 97x110 

8  Rover  (7) 114x130 

8  Rover-Knight  (7)  ...  102  x  130 
12  Rover-Knight  (2)  . . .    96  x  130 

12  Rover  (4) 75x130 

18  Rover  (4) 90  x  130 

landaulet..    90  x  1,30 

10  S.C.A.R.  (2) 90x100 

11.8S.C.A.R.  (4) 69x140 

15.9S.C.A.R.  W 80x140 


Uear  Katies. 


1st.     2nd.    3rd.  4th 


21 

18.30 

19 

19 

18.5 

12.5 

11 

11 

11 

16.38 

18.75 

9.5 

9 

9 

9 
12 

11.5 
11.5 

7 
7 
17.50 


10.20 
8.90 
9.5 
9.5 
8.1 
6.8 
6.5 
6.5 
6.5 
8.50 
9.63 
4 
5 
5 
5 

7.5 
5.5 
5.5 

4.50 
4.50 
10.50 
9 

8.50 
9 


6.10 

5.35 

6.75 

6.75 

6.5 

4.5 

4.5 

4 

4 

4.75 

6.76 

3.5 

3.5 

3.5 

4.25 

3.73 

3.73 


4.29 

3.75 

4.76 

4.75 

4.5 

3.75 

3.4 

3 

3 

4.25 


Rear 

Wheel 
Diam. 


3.36 


12.3 
11.8 
10.3 
II 


13.1 

26.3 

6.9 

10.7 


90x120 
90  X  120 
100  X  140 
124  X  140 
65  X  12013.2 
90  X  10512 
94  X  12012 
65  X  1 10  12 
75x120    — 
75  X  120    — 
80x120    — 
80x120     — 
70x110 
70x110 
80  X  120 
80x120 
90 X 1401 I 
90x  140]17.7 
8.9 
11.3 
7.4 
11.1 
II 

16.4 

8.6 

12.28 

11.55 

9.35 

8.3 

14.5 

12.1 

9.8 

16 

13.3 
17.4 
14.6 
17.7 
16 

17.5 
14 
13 
12 


7 

7 

9 

5 

5 

5 

7 

6.6 

9.5 

8.6 

7.6 

7.1 

6.4 


50 
2.50 
6.. 50  4. 50 
5.. 50  4 

3.50 
5.50'4 
3 
3 
.50 


6.8 
11.8 

6.1 

9.3 

5.9 

9.4 

4.7 

7.45 

3.9 

5.8 

5.9 

8.7 

4.3 

6.2 

5.65 

5.25 

4.9 

7.1 

6.2 

5 

9 

7.4 

9.6 

8.1 

8.4 

8.3 

9.H 
12 
11       j8 
10      17 


4.2 

4 

6.5 

6.5 

5.4 

5.3 

4.6 

3.4 


3.5 

4.66 

3.5 

6.66 

3.56 

6.15 

3.20 

4.92 

6 
7.4 
3.43 
5.54 
2.9 
4.3 
4.6 
6.8 
3.1 
4.4 
3.5 
3.5 
2.9 
3.6 
2.95 
2.95 
5 

4.1 
5.3 
4.5 
1.4 

3 
5.83 
8.50 


4.4 

4 

3.7 

3.3 

3.1 

2.4 

3.7 


2.8 

4.5 

2.22 

3.58 

1.88 

2.83 

2.8 

4.16 

2.15 

3.08 


4 

4.37 

1.50 

( 

3.75 


mm. 

815 

820 

700 

760 

810 

815 

880 

895 

895 

760 

815 

810 

810 

810 

860 

750 

760 

810 

880 

700 

700 

810 

815 

880 

820 

880 

880 

880 

700 

700 

700 

700 

760 

750 

810 

810 

810 

820 

880 

815 

700 

700 

700 

700 

700 

800 

800 

800 

810 

810 

815 

880 

880 

880 

895 

920 

920 

880 

880 

935 

935 

810 

860 

895 

816 

816 

880 

700 

750 

750 

810 

810 

820 

880 

710 

760 

816 


H.P.,  Name  of  Car,  and 
Number  of  ( 'ylinders. 


iK>re 

and 

Stroke. 


mm. 

15S.C.A.T.  (4) 85x120 

22S.C.A.T.  {4) 102x140 

26  Sheffield  Simplex  (6)  89  x  127 
45  Sheffield-Simplex  (S)  114x  114 
45  Sheffield-Simplex  (6)  114x114 
45  Sheffield -Simplex  («)    114x  114 

15  Singer  (4) 80  x  130 

20  .Singer  (4) 90  x  130 

20  Singer  (4) 90  x  130 

12  Sizaire-Naudin  (7)  . .  120x  140 
12  Sizaire-Naudin  (^)    ..    70x140 

15  Sizaire-Naudin  {^)    ..    70x170 

12-15  S.P.A.  {4) 70x120 

16-20  S.P.A.  {4) 85x120 

25-30  S.P.A.  {4),  low  . . .  100  x  140 

high  ..100x140 

40-50  S.P.A.  (f^) Il30xl45| 

30-40  S.P.A.  (6) I  95x120 

60-70  S.P.A.  («) 1130x145 

12  Springuel  (4) j  75  x  120 

16  20  Springuel  (4)  . . .  .|  90x  120 
28-35  Springuel  [4]    ....  106 x  130 

12  Spyker  (4)    i  72x110 

18  Spvker  {4)    90x110 

20  Spyker  (4)   90x135 

25  Spyker  {4)   106  x  1.30 

40  Spyker  (4),  high  ....  !l20x  160 

low !l20x  160 

25-30  Spyker  (6)    !  90  x  1 10 

15  Standard  (4)    1  79x120 

20  Standard  (.6)    I  79  x  120 

25  Standard  (6)    89  x  108 

10  Star  (4) 68x120 

12  Star  {4) 80x120 

15  Star  (4) '  90x120 

20  Star  (4) {102  x  127 

25  Star  [4) il08xl27 

20  Star  (6) '  80x120 

20.1  Stella  (4) i  90x120 

25  Stoddard  (4)   102  x  1 15 

10-16  Stoewer(^)    !  65x118 

10-lfiStoewer(.7)    I  75x    88 

15-22  St«ewer  (:()    |  78x118 

25  S.K.  Stoewer  (^)    ]101  x  1,30 

30  S.K.  Stoewer  {4)    ....  1 10  x  1,30 
♦15  Straker-S.  (4).  landau.    87  x  120 

4-8eater 

2-8eater 

runabout 

12-16  Sunbeam  (4) 


Uear  Katios. 


I  Kear 

1  Wheel 

1st.    2nd.    3rd.  4th.  I  Diam. 


12 

9 

12.6 
10 
11.2 

6.8 
15 
15 
16 
10.75 


7.3 

6 

6.6 


4.5 
3.7 
3.75 


5.283 
5.87J3.33 
3.33   - 


3.06 
2.8 


8.3 

8.3 

8.8 

8.44 

5 

5 


10 

10 

15. 05110.04 

12.1!>i  8.1 
9       i  6.08 
8.801  5.87 
7.56    5.04 


12.24 
7., 56 

10 
8.4 

12 

14.3 

15.8 

15.8 

'1.9 
8.9 

10 

10.7 

15 

13.4 

15.5 

14 

13.6 

12.8 

12.fi 

12.6 

14.4 

12 


4    : 
4 

4.251 


5.65 

5.65 

6 

5.82 

3.6 

3.5 

6.694.46 

5.4  [3.6  j 

4.0512.7  I 

3.9l!2.61j 

3.36  2.24 


8.165.443.63 


12.92 


87x12011.92 


87  X  120 
87  X  120 
80  X  150 
80  X  150 


10.98 
10.4 
11.95 
11.4 


5.04 
7.2 
5.7 
6.2 
7.8 
12.4 
12.7 
7.5 
5.8 
6.6 
6.37 
8.4 
7.5 
7.3 
7 

8.1 
7.6 
6.15 
6.15 
8.5 
7 
6 
11 
10 
9.5 


16-20  Sunbeam  1.4)  . 
25-30  Sunbeam  Hi)  . 


90  X  I60I1I.6 


7  Swift  (7) 

8  Swift  (2) 

10-12  Swift  (2) 

10- 12  Swift  (■/) 

15  Swift  (4) 

landaulet  . . 

12  Talbot  (4)    

15  Talbot  (^)    

25  Talbot  {4)    

20  Talbot  (6)    

18  Thornycroft  (4) 

Colonial 

9  Turner  Petrol  (2)    ... 
10  Turner  Petrol  {4)   ... 

15  Turner  Petrol  {4)  ... 
20  Vauxhall  (4)    

landaulet! 
30  Vauxhall  («)    

landaulet 
12-16  Vermorel  {4)  r.. 


90x160 
90  X  160 
90  X  160 

105  X 127 
85  X  120 

102  X  110 
68  X  110 
85  X  120 
85  X  120 
80  X  120 
90  X  140 

102 X  140 
80  X  120 

101 X  114 

101  X  114 
90  X    90 


12.4 

10.03 

11.6 

13 

13 

20.5 

17 

14 

14.8  i 

14.6 

12.8 

11.3 

13.6 

13.1 

13.1 

10.5 


6.46 

5.97 

5.49 

5.2 

7.84 

7.4 

6.6 

7.03 

5.6 

6.6 

6.5 

6.5 

8.7 

9.9 


3.36 

5.3 

4.3 

4.3 

4.8 

5.7 

5.7 

4.7 

3.7 

4.2 

3.6 

4.5 

4 

4 

4.3 

4.9 

4.6 

3.38 

3., 38 

5.2 

3.25 

4 

7 

4. 


25 


2.24i 

4 

3.2 

3_| 

3.8 
3.8 
3.3 

2.47 

2.8 


3.. 57 
3.3 

2.88 
2.88 
3.8 


4.25 
3.5 


4.25  — 
3.93  — 
3.61  — 
3.421  — 
31I3.6 
5.063.4 


4.9 

5.2 

4.2 

4.9 

3.81 

3.81 

4.8 

6.6 


8.155.43 


8.65 
9 

7.3 
6.5 


5.77 
6 

4.7 
4.2 


7.75i5 


3.3 
3.59 

2.9  I 
3.3 


4.8 

3.94 

4.18 

4 

3.4 

3.05 

3.6 


60  X  10014.5 


mx  100 

75  X  120 
90  X  120 
90  X  120 


17.5 
12 

13.4 
14.1 


90x12012.1 


90x120 
74  X  120 
74  X  120 


13.4 
14.4 
14.4 


6.84 
6.84 
5 
5 
10 
7 

8.5 
8.9 
7.7 
8.5 
8 
8 


3.78 
3.78 


5 
4.26 

5.6  13.65 
5.9   3.85 


5.06 

5.6 

5.8 

i6.8 


3.3 
3.65 
4 
4 


mm. 

815 

880 

880 

895 

895 

895 

816 

815 

820' 

7.50 

760 

810 

810 

815 

815 

820 

880 

820 

880 

760 

815 

880 

760 

815 

815 

880 

880 

880 

880 

810 

820 

880 

810 

810 

810 

875 

880 

815 

810 

750 

750 

810 

880 

880 

810 

810 

810 

810 

815 

815 

820 

820 

880 

880 

700 

700 

750 

760 

815 

81.5 

815 

815 

820 

820 

815 

920 

650 

750 

750 

815 

875 

875 

880 

880 

760 

760 


♦Pilot  cars  have  friction  drive. 


•16  h.p.  Straker-Squire  landaulet  has  worm-driven  axle:  the  open  ears  arc  bevel  driven. 
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A  Tabulated  List  of  Gear  Rntios.     {Continued.) 


H.P.,  Name  of  Car,  and 
Nnmber  of  Cylinders. 


18-22  Vermorel  (^)  . . . . 

Volcan  (4)    

Vidcan  {4)   

Vulcan  (6)    

Waverlev  (4)   ... 

•20-30  WUte  (4)   

*40  Winton  (5) 

20  Withers  (4)    

de  luxe. 

25  Withers  (4)    

30  Withers  (4)    

35-40  Withers  (4) 

de  luxe 
12-16  W'olseley  (4)  ... 
16-20  Wolseley  (4)  ... 


20-28  Wolseley  {4) 

36-40  Wolseley  {4) 
24-30  Wolseley  (fi) 


Bore 

and 

Stroke. 


mm. 

90x130 

80x120 

89x120 

89x120 

65x110 

95x130 

114x127 

90x130 

90x130 

100x130 

110x130 

120x130 

120x130 

79x121 

90x121 

90x121 

102x130 

102x130 

121 X  130 

90x130 


Gear  Katios. 


1st 


2nd    3rd 


12.6 

12.88 

15.5 

15.5 

10 

12.64 

9.58 
15.50 
15.50 
14.50 
13 
13 

9.50 
14.82 
16.5 
16.5 
12.87 
12.87 
12.87 
12.87 


7 

7.05 

9.95 

9.95 

6 

5.853. 

4.68  3. 

8.25  4. 

8.25!4, 

6.504. 


4th 


Hear 
Wheel 
Diam. 


3.3 

3.8f 
3.88 

2.83 
2.55 
4 


6 

6 

5.50 

7.434. 

8.295, 

8.29I5. 

7.88I5, 

7.885, 

7.885, 

7. 88^5, 


50 


75 

44 

55  4.25 

55  4,38 

42,3.61 

423.83 

423.61 

423.61 


mm. 
816 
760 
815 
875 
750 
875 
915 
815 
820 
880 
880 
895 
895 
810 
815 
820 
820 
880 
895 
895 


H.P.,  Name  of  Car,  and 
Number  of  Cylinders. 


50  Wolseley  (6) 
6  Zebra  (7)   ... 
14  Zedel  (4)  .... 
25-30  Zedel  {4)  . 


Bore 

and 

Stroke. 


mm. 

114x146 

88x102 

72x120 

90x140 


Gear  Ratios. 


1st 


10.72 
U 
14 
12.6 


2nd 


6.67 
5 

7.8 
7.64 


3rd 


4.97 

5.76 
5.6 


4th 


Rear 

Wheel 
Diam. 


3.44 

3.6 
3.6 


Steam  and  Electric  Cars. 


8  Pearson-Cox  (3) 
15  Pearson-Cox  (3) 

Rutherford  (3),  steam 
10  Stanley  (2) 


20  Stanley  (2) 

10  Turner  Steam  (3) 
12  Turner  Steam  (3) 
15  Turner  Steam  (3) 
20  Turner  Steam  (3) 

15  White  (2), 

40  White  (2) 

8  Electromobile   . . . 


54  X  57 

3.75 

— 

— 



61  X  77 

3.50 







89x114 

3 

— 

— 

— 

82  X  108 

1.4 







82  X  108 

1.4 



— 



102x127 

1.25 

— 

— 

— 

34  X  80 

4.75 

— 

— 

— 

50x  80 

4.75 

— 

— 

— 

I  53x  80 

4  75 

— 



— 

62  X  89 

4.75 

— 

— 

— 

64x108 

3 





— 

76  X  140 

3 

-.- 

— 

— 

— 

— 

— 

— 

— 

mm. 
936 
700 
710 
820 


750 
810 
815 
800 
810 
915 
810 
810 
815 
820 
816 
920 
816 


'White  petrol  car  has  direct  drive  on  third  speed. 


*  40  h.p.  Winton  has  direct  drive  on  third  speed. 


Engine  R.P.M.  at  Various  Road  Speeds. 


The  accompanying  diagram  has  been  designed  by 
Mr.  J.  Dalrymple  Bell,  with  the  object  of  facilitating 
to  the  last  degree  of  simplicity,  the  work  of  ascertain- 
ing the  number  of  engine  revolutions  per  minute  at 
various  road  speeds.  It  is  only  necessary 
to  know  the  road  speed,  wheel  diameter, 
and  gear  ratio,  and  then  the  engine  speed 
can  be  ascertained.  For  instance,  a  motorist 
may  desire  to  know  the  speed  of  his  engine 
in  revolutions  per  minute  when  his  car  is 
travelling  at  a  certain  speed  in  miles  per 
hour.  By  the  usual  method  of  obtaining  this 
information  a  considerable  amount  of  calcu- 
lation would  be  required,  but  with  the 
diagram  herewith  the  most  unskilled  in 
mathematics  can  surpass  in  point  of  time 
the  most  facile  slide  rule  operator  in  obtain- 
ing the  desired  result.  To  find  on  the 
accompanying  curve  the  number  of  revolu- 
tions per  minute  that  the  engine  is  making 
at  any  speed,  find  the  miles  per  hour  on 
the  top  line  and  follow  the  vertical  line 
■down  until  it  cuts  the  wheel  diameter  line. 
Then  move  along  a  horizontal  line  until  a 
point  vertically  above  the  gear  ratio  on  the 
bottom  line  is  arrived  at.  The  engine  revo- 
lution curve  which  passes  through  this  point, 
or  would  pass  through  it  if  drawn  up,  gives 
the  required  engine  speed. 

For  instance,  a  car  is  proceeding  at  thirty 
miles  per  hour;  it  has  32in.  wheels  and  a 
3  to  I  gear  ratio.  What  is  the  engine  speed  ? 
Proceed  along  the  top  line  till  we  strike 
fig.  30;  drop  vertically  till  the  32in.  wheel 
line  is  reached.  Then  work  horizontally  till 
the  vertical  line  is  met  from  the  gear  ratio 
number  3  on  the  base  line.  The  nearest 
engine  revolution  curve  will  show  that  the  °k 

engine  speed  is  nearly  r,ooo  revolutions  per 
minute. 

If  any  three  of  the  four  quantities — gear  ratio,  speed 
of  car,  wheel  diameter,  and  engine  speed — are  known, 
the  fourth  one  can  be  found  by  inspection.  Engine 
speed  in  revolutions  per  minute  is,  however,  the  factor 


usually  required;  we  have  therefore  taken  that  for  our 
example.  The  following  is  a  conversion  table  for 
wheel  diameters,  which  may  prove  useful  in  connection 
with  this  chart : 

M/LES  PER  HOUR. 
20  30  40  SO         60  70  80  90         100 


1-5 


2-5 


3  3-5  4 

TOP  GEAR  RATIO 


4-5 


A    COKVE    DESIGNED    BV   Mr.    J.    DaLRYMPLE    BelL,    FROM   WHICH,    WHEN    THE   DETAILS 

OF  ANY  Three  are  known,  either  the  Engine  Speed,  Speed  of  the  Car 
IN  M.P.H.,  WHEEt  Diameter,  or  Gear  Ratio,  may  be  obtained. 


Mm.    In. 
650  =  25.6 
700  =  27.5 
710  =  28 
750  =  29.5 


Mm.    In. 
760=30 
800  =  31.5 
810=32 
815  =  32.2 


Mm.    in. 
820  =  32.3 
863  =  34 
870  =  34.25 
875  =  34.5 


Mm.    In. 
880-34.6 
895  =  35.25 
920  =  36.2 
936=36.8 


.Mm.    In. 

965-38 

1018  =  40 
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Motor  Associations,  Societies,  and  Clubs. 

(Home   and    Colonial.) 

Particulars  of  the  Objects.  Conditions  of  Membership,  Headquarters,  etc.,  of  the  various  Automobile  Bodies. 

Section  I.— Home. 


The  National  Automobile  Council. 

(Inaugurated   December,    1911.) 

^aCRXiKRY :    Mr.  J.   W.   Orde,  90,  Pall  Mall,  London,  S.W. 

The   following   bodies   are   represented   on   the   N.A.C.  : 

The  Auto-Cycle  Union. 

The  Commercial   Motor  Users'  Association. 

The    Institute   of    British    Carriage    Manufacturers. 

The    Institution    of   Automobile    Engineers. 

The   London    Motor   Cab   Proprietors'   Association. 

The  London   Omnibus   Owners'   Federation. 

The  Royal  Automobile  Club  and  Associated  Clubs. 

The    Scottish    Automobile   Club. 

'ihe  Irish  Automobile  Club. 
The  National  Automobile  Council  was  not  hastily  formed 
by  any  means.  For  some  time  previous  it  had  been  felt 
that  if  the  interests  of  the  movement  were  to  receive  due 
recognition  at  the  hands  of  the  authorities  it  was  necessary 
that  means  should  be  found  by  which  the  numerous  bodies 
representative  of  the  various  aspects  of  autoniobilism  should 
be  able  to  meet  and.  consult,  with  a  view  of  taking  united 
action  in  matters  of  first  importance.  Tlie  lioyal  Automobile 
Club  took  the  initial  steps  in  June  of  1911. 

The  draft  scheme  provided  that  the  functions  of  the 
Council  should  be  mainly  deliberative,  and  that  no  interest 
or  organisation  should  be  bound  by  the  majority,  but  tliat 
where  it  was  found  possible,  as  the  result  of  the  delibera- 
tions of  the  Council,  to  arrive  at  a  unanimous  decision  in 
regard  to  any  matter  of  legislation  or  taxation,  the  views 
of  the  Council  should  be  put  forward  in  its  name  as  repre- 
senting the  views  of  the  automobile  movement  as  a  whole. 
The  following  are   the   objects  of  the  Council  : 

(a)  That  the  Council  should  consider  matters  of  legislation 
and   taxation. 

(b)  That  the  findings  of  the  Council  be  submitted  to  the 
constituent  bodies  for  their  consideration,  and  in  all  cases 
where  unanimity  is  reached  the  decisions  of  the  Council 
shall  be  put  forward  in  the  manner  provided  in  clause  (e). 

(c)  That  each  of  the  constituent  bodies,  as  the  meetings 
of  the  Council  may  be  irregular  in  date  and  may  be  called 
to  meet  an  emergency,  should  nominate  a  panel  of  at  least 
twelve  delegates,  and  from  among  those  best  qualihed,  hav- 
ing regard  to  the  subject  to  be  discussed,  each  body  could 
select  three  delegates  for  any  particular  meeting  of  the 
Council.  Kach  delegate  should  represent  one  body  only  at 
any  one  meeting  of  the   Council. 

(dj  That  the  Council  shall  choose  at  its  first  meeting  in 
each  year  its  own  chairman  for  the  year,  who  may  be 
chosen   from  outside   any  of   the   panels. 

(ej  That  the  Royal  Automobile  Club  should  place  its 
committee  room  at  the  disposal  of  the  Council,  convene  all 
meetings  when  required  by  any  one  of  the  constituent  bodies, 
provided  that  tlie  chairman  of  the  Council  is  of  opinion 
that  the  subject  proposed  for  discussion  comes  within  the 
terms  of  reference,  and  give  effect  in  the  name  of  the 
Council  to  the  decisions  of  the  Council  bv  placing  its 
organisation  at  the  disposal  of  the  Council  tor  all  purposes 
of  executive  action. 

The  one  thing  which  detracts  from  the  value  and  possi- 
bilities of  the  N.A.C.  is  the  fact  that  the  Automobile  Asso- 
ciation and  ^lotor  Union  has  refused  to  join,  on  tlie  grounds 
that  the  system  of  representation  on  the  Council  is  not 
fair.  Under  existinpr  conditions,  the  .\..\.  and  M.U.,  repre- 
senting between  20.000  and  30,000  motorists,  would  have 
no  more  delegates  on  the  N.A.C.  than  tlie  Commercial  Motor 
Users'   Association,    which   numbers   approximately   300. 

Royal  Automobile  Club. 

Members'   HEADQiAurKn.'i  :  Pall   Mull.  London,   S.W. 
-\«sonnTKs'     Hk.idqcakters  :     Pall     .Mall,     London.     S.W. 
(Western   Entrance). 

Patron  :   His  Majesty  the  King. 

Presidk.st  ;  H.R.H.  the  Duke  of  Connaught,  K.G. 

Vice  PRESIDENTS  :  The  Earl  of  Derby,  G.C.V.O.,  C.B.  : 
the  Earl  of  Dudley,  G.C.M.G.',  G.C.V.O.  :  Lord 
Montagu  of  Beaulieu ;  Sir  David  L.  Salomons, 
Bart. ;  Col.  Mark  Mavhew ;  Sir  Charles  D.  Rose, 
Bart,  M.P.  ;  Mr.  Alfred  F.  Bird,  M.P.  ;  and 
Mr.   Roger  W.  Wallace,  K.C. 

Chaiiuian:  The   Hon.   Arthur  Stanley,   M.V.O..  M.P. 

Vice  ciiAiRME.v  :  Mr.  A.  Armitage,  Dr.  Dugald  Clerk. 
F.R.S..  and  Col.  Sir  D.  A.  Kinloch,  Bart., 
C.B.,  M.V.O. 


Members  of  au.  Committees  :  Sir  Charles  D.  Bom, 
Bart.,    M.P.,   and   Coi.    H.    C.    L.    Holdcn,    C.B., 
F.E.S. 
Hon.  Tbeascser  :  Mr.  Paris  E.   Singer. 
Hon.   Consulting  Enoinber  :   Mr.   W.   Worby  Beau- 
mont,  M.Inst.C.E.,  M.I.Mech.E. 
Hon.  Akchitbct  :  Mr.  E.  Keynes  Purchase,  F.R.I.B.A., 

F.S.I. 
Hon.  Lib&asian  :  Mr.   Herbert  S.  Stoneham. 
Auditors  :   Messrs.   Andrew   W.    Barr  and  Co. 
Seorbtaby  :  Mr.  J.  W.  Orde. 
The   Eoyal   Automobile   Club   was   founded   in   December, 
1897,  and  for  the  first  few  years  its  home  wsis  in  Whitehall 
Court,  London,  S.W.     The  rapid  rise  in  membership  necessi- 
tated a  migration,  and  in  December,  1902,   119,   Piccadilly, 
was  opened  to  members.     Then  18,  Down  Street,  had  to  be 
utilised,  not  only  as  a  motor  house,  but  as  offices ;  also  part 
of  16,  Down  Street ;  and  108,  Piccadilly.    In  1908  the  Scheme 
of   Association — instituted   to   throw   more   responsibility   on 
the  provincial  clubs — made  it  necessary  to  take  112,   Picca- 
dilly,  as   the   headquarters   of  the   associates.       To-day   the 
Club  is  housed  in  the  palatial  building  in  Pali  Mall,  erected 
by  the  Club,  and  specially  adapted  to  its  needs. 

The  Pall  Mall  building  contains  complete  accommodation 
for  the  members,  namely,  card,  billiard,  reading,  dining, 
smoking,  and  committee  rooms,  an  up-to-date  restaurant, 
the  "Great  Gallery"  tor  receptions  and  concerts,  about  one 
hundred  bedrooms,  library,  fencing  room,  swimming  bath, 
Turkish  bath,  squash  racquet  courts,  ride  range,  physical 
culture  room,  bowling  alley,  photographic  studio,  and  so 
forth,  thus  catering  for  the  tastes  of  all.  The  official  garage 
of  the  Club  is  at  "  Niagara,"  York  Street,  Westminster, 
S.W.  A  Government  post  office  has  been  instituted  at  the 
Club— the  only  one  of  its  kind  in  the  United  Kingdom— solely 
for  the  convenience  of  members.  Here  all  the  usual  business 
of  a  post  office  is  undertaken  with  the  exception  of  the  issue 
of  licenses.  Another  recent  feature  is  the  installation  of  a 
typewriting  bureau  for  the  use  of  members. 

All  the  departments  of  the  Club  are  now  housed  under  one 
roof,  namely.  Engineers  (whose  services  are  at  the  disposal 
of  members  and  associates).  Legal  (with  a  fully  qualified 
solicitor  in  charge).  Touring  (the  issue  of  triptyques,  prepara- 
tion of  routes,  transport  of  cars,  and  general  touring  informa- 
.  tion),  Associates,  Driving  and  Mechanical  Proficiency  Cer- 
tificates, Agenda  (which  is  also  the  Roads,  Competitions — 
other  than  technical — and  Press  Department,  Year  Book 
Office,  etc.).  Technical  (for  certified  trials  and  technical  tests, 
etc.).  Accountants,  etc. ;  and  ofiSces  have  also  been  allocated" 
to  the  Auto-Cycle  Unio  and  the  Commercial  Motor  Users' 
Association. 

The  Club  has  a  membership  of  7,187,  and  is  the  largest  of 
all  the  automobile  clubs  in  the  world.  There  are  also  25,650' 
associates,  not  including  the  membership  of  the  large  number 
of  foreign  and  colonial  clubs  affiliated  to  the  parent  bodv.  It 
lias  enclosures  or  other  facilities  at  Sandown  Park,  Ascot, 
Hurst  Park,  Lingfield  Park,  Brooklaiids,  Bleakdown  Golf 
Course,  Henley  Regatta,  Richmond  Horse  Show,  Olvmpia 
.Motor  Show,  and  at  other  meetings.  The  R.A.C.  Golfinc 
Society  was  formed  in  the  early  part  of  1910,  and  has  proved 
a  popular  feature  of  the  sporting  side  of  the  Club's  life. 

The  Club  is  the  property  of  the  Automobile  Proprietary. 
Ltd.,  which  consists  solely  of  the  members  themselves,  whc 
assume  a  liability  limited  to  £1,  which  is  covered  by  the 
first  annual  subscription.  It  is  governed  by  a  committee 
consisting   of   fifty   members   electeS    by   the    membership. 

I'lie  Club  is  the  representative  of  the  United  Kingdom  on. 
the  International  Association  of  Recognised  Automobile 
Clubs. 

Its  objects  are  the  encouragement  and  development  of  the 
iiutomobile  movement;  the  provision  for  its  members  of  a 
social  club,  and  a  centre  of  information  and  advice  on 
mutters  pertaining  to  autoniobilism  ;  and  the  advantage  of 
its  support  in  the  protection  and  defence  of  their  rights, 
riie  leading  characteristics  and  advantages  of  the  Club  are 
as  follows  ; 
(ri)  It  is  a  members'  club. 
(h)     It   provides — 

(1)  A  suitable  Club-house  in  London,  with  the  usua> 
social  and  residential  accommodation  and  sport- 
ing   facilities. 


io6 
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Associations,  Societies,   and  Clubs. 

(2)  A  Club  library,   containing  maps,   handbooks,   and 

other    touring    and    technical    information,     and 
general   literature. 

(3)  A  motor  house  adjacent  to  the  Club  for  the  storage 

of   members'   motor   veliicles. 

(4)  A  Club  engineer,  to  examine  cars  and  give  advice, 

and  apparatus  for  testing  purposes. 

(5)  A  Club  journal  to  all  members  and  associates  free 

of  cost. 

(6)  An   Automobile   Year  Book,   free   to  members   and 

associates. 

(7)  Instruction  in  driving  cars,  and  the  issue  of  inter- 

national passes  and  driving  certificates  which  will 
be  accepted   by  the  authorities  abroad. 

(8)  A    register   of  motor  servants. 

(9)  Touring    and    customs    facilities    for    members    and 

associates    desiring    to    travel    abroad. 
(10)     Distinguishing   badges   for   members   and   associates 
in    order   to   facilitate    their   recognition. 
(c)     It    affords    members    and    associates    mtorniation    and 
advice  connected  with  the  automobile  movement. 

(dj  It  organises  trials  and  competitions  from  time  to 
time. 

(e)  It  holds  lectures  and  discussions. 

(f)  It  cultivates  reciprocal  relations  with  kindred  insti- 
tutions at  home  and  abroad. 

(g)  It  generally   protects  and   encourages  automobilism. 

The  Club  consists  of  fa)  Founder  Members,  (b)  Life  Mem- 
bers, (c)  Honorary  and  Temporary  Honorary  Members,  (d) 
town  and  Country  Members,  and  (t)  Supernumerary 
Members. 

Applicants  for  membership  must  be  proposed  by  two  mem- 
bers of  the  Club  and  their  names  and  addresses  and 
description  of  profession  or  calling  must  be  displaved  on 
the  Club  premises  for  at  least  ten  days  prior  to  the  day 
of  election.     There  is  also  a  Candidates'   Book  at  the  Club. 

Entrance  Pee:  For  both  town  and. country  members,  25 
guineas. 

Subscription:  Town  members,  10  guineas;  country  mem- 
bers,  b  guineas. 

The  committee  may  elect  as  Temporary  Honorary  Members 
persons  generally  resident  abroad  for  a  period  not  exceeding 
two  months  during  their  sojourn  in  this  country.  The  com- 
mittee may  also  elect  Ambas.sadors,  Ministers,  or  other 
representatives  of  foreign  countries,  the  Colonies,  and  India, 
as  lemporary  Honorary  Members,  and  may  elect  the  Secre- 
taries, Attaches,  etc.,  to  membership  without  entrance  fee, 
during  the  period  of  their  official  residence  in  this  country. 
The  connnitlce  may  also  elect  as  Temporary  Honorary  Mem- 
bers for  a  period '  not  exceeding  twenty-eight  days  in  any 
one  year  representatives  of  associated  or  affiliated  clubs. 

The  Automobile  Association  and  Motor  Union. 
He.\d  Offices  :   Fanum   House,   Whitcomb   Street,   Coventry 
Street,  London.       Tdegraim:    Fanum,   London.       Tele- 
phone:   Regriht  300. 
CiTT    Offices:    Guildhall    Annexe,    Guildhall    Yard,    E.G. 
Telegrams:     Guilfanum,     rx>ndon.       Telephone:     5692, 
London  Wall. 
The  A.A.  and  M.U.  also  has  offices  at  Manchester.  Liverpool, 
Leeds,  Birmingham,  Norwich,  Exeter.  Plymouth,  Dublin, 
Belfast.  Glasgow,  Edinburgh,  and  Paris. 
President  :  The  Earl  of  Lonsdale. 
Chairmax  :  Mr.  W.  Joynson-Hicks,  M.P. 
Vice-chairmen  :   Sir   Archibald   .7.    .Macdonald.    Bart., 

J.P.,  and  Mr.  C.  H.  Dodd. 
Hex.  Treasurers:   Messrs.   W.   Ballin-Hinde  and   L. 

Schlentheim. 
Solicitors  :  Messrs.  Amery-Parkes  and  Co.,  18,  Fleet 

Street,  E.C. 
ArniTORS  :  Me.ssrs.  Newson-Smith,  Lord,  and  Mundy, 

37,  Walbrook,  E.C. 
Bankers  :   Messrs.   Barclay  and   Co.,   Ltd.,   19,   Fleet 

Street,  E.C. 
Committee  :     Messrs.    D'Arcy    Baker,     S.     F.     Edge, 
Walter    Gibbons,     Alfred    Harris,    Rev.     F.     W. 
Hassard-Short,   Charles  .Tarrott,  .1.   Kennedy,   Dr. 
J.   L.   Lock,  Charles  McWhirter,  P.   A.  Sharman, 
and  Charles  Temperley. 
Motor   Cyclf,   StB-coMinrTEE  :    Mr.    Charles  Jarrott, 
Rev.   F.  W.    Hassard-Short,  and    Mr.   Robert  W. 
Head. 
Swrbtaby  :  Mr.  Stcnson  Cooke. 
The    A.A.    and    M.tJ.    is    an    organisation    formed    as    the 
result   of   an    amalgamation    between    two    important    bodies, 
namel.v,   the   Automobile   Association   and   the    Motor   Union. 
Motor  cyclists  as  well  as  motor  car  owners  are  eligible  for 
membership. 


At  the  beginning  of  1913  the  total  membership  was  nearly 
60,000. 

Among  the  chief  objects  of  the  Association  are  the  pro- 
tection and  extension  of  the  rights  and  privileges  of  motorists, 
the  creation  of  a  better  understanding  between  all  users  of  the 
road,  and  the  repression  of  improper  and  inconsiderate  driving. 

The  patrol  organisation  is  the  chief  feature  of  the  Associa- 
tion's work.  This  organisation  now  extends  over  thousands 
of  miles  of  main  roads,  and  the  full  staff  is  now  being  kept 
on  the  roads  right  through  the  winter  months.  The  cost  of 
the  patrol  organisation  in  wages  alone  now  amounts  to  over 
£30,000  per  annum. 

The  duties  of  the  patrols  are  to  give  members  information 
of  interest  concerning  the  road,  warn  them  of  any  dangers 
on  the  highway,  and  render  them  all  possible  assistance  in 
case  of  need.  The  men  are  specially  selected  for  their  ability 
to  undertake  minor  roadside  repairs,  and  the  committee 
feels  that  the  extraordinary  success  of  the  Association  is 
chiefly  due  to  the  popularity  of  this  portion  of  its  work. 
The  patrols  are  also  equipped  with  first-aid  wallets,  which 
are  at  the  service  of  all  users  of  the  highways. 

During  1912  a  system  of  roadside  telephones  was  estab- 
lished to  enable  members  to  ring  up  garages  for  assistance, 
supplies,  etc.,  or  to  obtain  liotel  accommodation  in  advance 
of  their  arrival.  These  telephones  are  free  to  the  use 
of  members. 

Every  member  is  entitled  to  the  advice  of  the  A.A.  and 
M.U.  solicitors  upon  any  question  arising  under  the  Motor 
Car  Act,  1903,  and  to  be  defended  by  them  or  a  duly 
appointed  agent  in  any  proceedings  under  the  Act  in  any 
police  court  in  the  United  Kingdom,  in  respect  of  offences 
alleged  to  have  been  committed  Dy  him  or  his  driver  during 
his  period  of  membership. 

The  Free  Legal  Defence  Scheme  has  now  been  in  force  for 
nearly  four  years,  and  the  very  high  percentage  of  successes 
achieved  shows  conclusively  that  it  fills  a  real  need.  Members 
are  entitled  at  all  times  to  the  advice  and  assistance  of  the 
Legal  Department  on  any  question  respecting  motoring,  or 
the  use  and  ownership  of  motor  vehicles. 

The  A.A.  and  M.U,  hotel  system  extends  throughout 
England,  Wales,  Scotland,  and  Ireland.  The  hotels  are  being 
very  carefully  selected,  passed,  and  classified  on  a  five  star  basis 
bj^  a  special  Hotels  Committee  before  appointment.  A  special 
feature  of  the  hotel  system  is  that  each  officially  appointed 
hotel  displays  in  the  entrance  hall,  or  in  a  prominent  position, 
the  Association's  bulletin  board,  in  the  centre  of  which  is  a 
locked  cabinet  containing  road  information  supplied  by  mem- 
bers, agents,  hotel  proprietors,  patrols,  and  inspectors,  to 
each  of  whom  a  key  is  supplied.  The  bulletin  board  is  a 
practical  means  of  communicating  road  information  to  mem- 
bers. Iiy  wliom  it  may  also  be  utilised  for  messages.  Toilet 
boxes,  containing  towels,  combs,  and  brushes  are  also  being 
fixed  in  hotels  specially  for  the  use  of  members. 

Agents  and  repairers  are  distributed  throughout  Great 
Britain  in  all  the  important  cities  and  towns  and  in  numer- 
ous hamlets  at  intervals  of  a  few  miles  along  every  main  road 
in  the  kingdom.  The  .system  is  now  spread  over  20,000  miles 
of  rua<i,  and  all  the  agents  are  in  direct  touch  with  a  central 
department.  The  agents  report  periodically  to  the  head  office 
concerning  the  condition  of  the  roads  in  their  districts,  and 
other  local  information  of  interest,  which  is  always  at  the 
disposal  of  members. 

Members  can  obtain  at  all  times  reliable  road  information 
and  detailed  itineraries  of  routes  throughout  the  United 
Kingdom  from  the  Touring  l)e])artnient.  where  an  expert  staff 
is  in  constant  coniniunication  with  agents,  hotels,  and  special 
touring  representatives  throughout  the  country. 

The  Continental  Touring  Department  assists  members  tour- 
ing abroad  with  their  cars.  They  can  deposit  with  the  Asso- 
ciation the  duty  jjayable,  and  obtain  triptyques  or  entry  per- 
mits for  tiieir  cars,  which  are  recognised  bv  the  foreign 
customs  authorities  at  each  frontier.  The  wliole  of  the  duty 
is  refunded  on  the  return  of  the  triptyque  duly  discharged  to 
the  Association.  Arrangements  have  been  made  for  shipment 
of  members'  cars  on  eveij'  steamship  route  to  the  Continent, 
and  agents  have  been  appointed  at  all  the  foreign  ports,  who 
meet  members  on  arrival  and  render  assistance  in  getting  the 
car  through  the  customs. 

International  pu.sses  can  be  issued  to  any  motorist  whose 
driver  and  car  have  been  certified  b.y  the  Association's 
examiners.  These  passes  obviate  the  necessity  of  taking  out 
driving  licences  or  of  registering  cars  in  nearly  all  the 
countries  on  the  Continent. 

.^.A.  and  M.U.  agents  and  hotels  have  been  appointed  in 
all  the  principal  towns  in  France,  Germany,  ItaW,  and  Swit- 
zerland, ISelgiuin,  and  Holland,  where  niembers  will  receive 
special  attention.  Tliis  .system  is  being  rapidly  extended  all 
over  the  Continent. 
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Finni^ans  (2r  Specialities 


■     Footstool    Luncheon    and     Tea     Cases : 

Strongly  made  ;  covfit-il  green  enamelled  hide,  rubber 

top,  sizes  as  follows  : — 
2peisons  i4i  X  i'4  X  7  ill- back,  43  front        £9     10    0 
4       „         i6ijX  ■2^X8^  in.      ,.      si    „        £11     10     0 
6       ,.         27    Xij*"  X9  i".        „       5J     „        £17     17    0 

Motor    Companions  :       Seal     morocco,    .my 

shade,  fitted  pincushion,  mirror,  porcelain  back  memo 

book,   card  case,    silver-gilt   topped   powder  jar    and 

sccrt     bottle,    48    hour  watcli  ;    size    1 1  X  +  x  4 J. 

^— —  £6     6     0 

Flower    Vases  :       Fine    engraved 

crystal,  gilt  or  plated  mount,  30/- i  Glass 
with  Gilt  Metal  Mount,  from  10/6  to 
15/- i  Plated  metal  vase   (as  shown)  5/- 

Footboard  Trunks:  Made 
on  foundation  of  three-ply  veneer 
and  wood  fibre,  very  light  and 
strong,  covered  buffaloid  or 
leather,  colour  to  match  car; 
made  in  any  size  or  style  to 
customers*  own  specifications  ;  dust  proof 
and     waterproof  J   prices  from    £3      10     0 


Cupboard  Grid  Motor  Trunk  defies  dust,  damp  &  dirt 

Shaped  to  fit  any  car  and  made  as    above.      Fitted   with   2,  ^  or  4  inside  trunks  removable  at 
ourncy's  end,  18  to  25  fins.      Have  your   car    measured  bv    practical   motor    car    dealer. 


It   would  please  ui  to  send  you  our  Catalogue  of  Motor  Specialiiie- 


LIVERPOOL. 


18,  New  Bond  St., 


LONDON,  W. 


MANCHESTER. 


Europe's    Reply 
to  America. 


The  finest  Hill-climber  extant. 


Special  Models 
foe: 

Doctors, 
Commercial 
Sportsmen, 
Colonial. 


THE  DIVA 


THE  DIVA  HEADLIGHT 
provides  THE  ONLY  TRUE 
SOLUTION  of  the  FOG- 
DRIVING  PROBLEM, 
because : 

1.  There   is   NO   UPWARD 

DIFFUSION    OF    LIGHT. 

2.  The  inten.se  CONCENTRATED 

BEAMS  PENETRATE  the 
vapour. 

3.  The  beams  are  ADJUSTABLE. 


THINK     IT    OVER  !  !  ! 


London  Agents  :   Messrs.  Peto  &.  Radford.  Ltd., 
100.  Hatton  Garden,  E.C. 


THE    DIVA    HEADLIGHT   COi^ 

BRADFORD,    YORKS. 


JAMES  D.  ROOTS  &  Co., 

Ihaiiet  House,  Tempie  Bar,  London,  W.C., 


HKITISH,    FOREIG.N, 
*ND  COLONIAL 


PATENTS 


Designs  and  Trade  Marks 

obtained  at  moderate  chargci.  The  Automobile  and 
General  Patent  Kxperts  and  Advisers.  Advice  to 
Inventors  tree.  Long  and  varied  practical  engineering 
experience  valuable  to  iavent'.>rs.  Provisional  .^pptica- 
^"^oa.  i,.i  js,,  protects  in  Great  BritaiA  and  all  Foreign 
Countries  which  are  members  of  the  International 
Convention.  Cipinions  and  reports  on  patents.  Kxpert 
evidence  in  the  Courts.  Contributors  of  the  Patent 
Abstracts  to  The  Times,  Thk  Auto,  and  for  years 
tormeriy  to  The  Engineer. 

PIONEER  RECORD  OF 

MR.  J.  D.  ROOTS,  M.I.Mech.E. 

[886        Made    first  successful  workiiig   oil    Engine   ui 

Europe. 
i8v^o.      Made  first  Motor  Boat  in  United  Kingdom. 

1894.  Exhibited    first    l.C.    Engine     built    specially 

tor  propelUng  vehicles,  Stanley  Show. 

1895.  Made  first  {I.C.E.i  Motor  Car  built  in  United 

Kingdom. 
1896  &  7,      Flew  several   models    or    Aeroplanes    and 
Helicopters. 

1897.  Ran   first  Motor  \*ehic!e  (I.C.E.)  in  a  public 

coin[>etition. 

1898.  Made  first  Commercial  Motor  (I.C.E.)  built  in 

United  Kingdom. 
Automobile  Works  and  Garages  can  be  supplied  with 
'ree  copies  ol  photoi:raphs,  on  one  sheet,  of  some  of 
the  above  caclie'^t  et«gincs  and  cars,  bv  sending  3d.  for 
r-osrage  tor  and  an  undertaking  to  frame  same. 
Working  drawings  ol  engines    automobdes.  or 
accessories  made  or  revised. 

iVe  advise  Colonial  aiU  toreign  cUeiUs  on  thf 
purchase  ol  Cars,  nnv  or  sctond'handy  aiiU  we  ship 
same,  aho  accs'^oneh.  Expert  dtsi>Uerestetl  advtcr  r 
alw.iv,  lo  l/tf  ddvama^''  o'  the  clietii. 


Telegrams  or  Cables  : 
'Oakiree.      London.' 


Telephone ; 
No.  12327  Central. 


bdv. 
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Prompt    Deliveries! 

We  keep  in  our  showrooms,  ready  to  be  driven  away,  D.F.P.  chassis, 
fitted  with  the  choicest  examples  of  bodywork — two,  four,  and  hve 
sealers.  Our  chassis,  as  is  well  known,  has  proved  its  claim  to  be 
the  most  efficient  and  absolutely  the  finest  of  its  type  in  the  world, 
while  the  bodywork  fitted  to  it  is  of  a  soundness,  grace,  and  comfoit 
in  keeping  with  this  fine  chassis. 

We   give  below  the  prices  of  a  few  types  of  these  pleasing  cars, 
which  we  can  deliver  promptly  : — 

12-15  h.p.,  4-seater  torpedo  body,  complete  with  hood, 
screen,  side  curtains,  side  and  tail  lamps,  horn, 
jack,  pump,  and  kit  of  tools 

16-22  h.p.,  4-seater,  complete  as  above 

12-15  h.p.,  coupe  „  „     •  ■ 

1215  h.p.,  2-seater  „  „     •• 

10-12  h.p.,        „  „  

With  bodies,  as  with  chassis,  sound  construction  pays  in  the  end,  and 
has  made  the  D.F.P. 

The  Car  that  won't  wear  out. 

Catalogues,  Trial  Runs,  and  full  particulars  from 
Sole    Concessionnairei    for   Great    Britain   and    Colonies ; 

BENTLEY   &   BENTLEY    LTD., 

Hanover      Court,      Hanover      Street,      London,     W. 


£385 
£465 
£410 
£340 
£265 


'Paris' 


DFR 


^NDO^ 


T«lepboae — 786  s  Gcrrard. 


Telegrams — "  Motocoq,  Reg,  Loodon." 


\^\ 


t^^^Sb  Explanatory  "Diagram  of 
'Valoe  and  Ignition  Setting  for  a 
FOUR-CYLINDER  "Pdrol  Engine 

Pnce    1/-    n«t. 

HJJUkol  h,  ILIFFE  4  SONS  LTD . 

JO.  T,..i.«  Srori.  LONIXJN.  i;,C. 


Explanatory 

Diagrams  of 

Valve  and 

Ignition  Setting. 


\ 


^ 


For  FOUR-CYLINDER   Petrol  Engine. 


\  ^\ 


Explanatory  "Diagram  of 
"Valve  and  Ignition  Setting  for  a 
SIX-CYLINDEH  "Petrol  Engine. 

F,«x    \j.    rwt. 

Pi>MJ«d  hi  ILIFIE  \  SONS  LI      , 

20,    t[id«  SiTOi.  LONDON.  Li. 

For  SIX-CYLINDER   Petrol   Engine. 


J 


INSTRUCTIVE USEFUL INTERESTING. 

These  diagrams  simplify  the  correct  setting  of  the  valves  and  ignition  and  enable  the 
stroke  upon  which  any  piston  is  travelling  at  any  instant  to  be  ascertained  at  a  glance. 

Indispensable  to  the  novice  and  a  great  time  »aver  to  the  expert. 

Instructions  for  use  are  given  on  the  back  of  each  diagram. 
When  ordering,  state  luhether  the  diagram  is  required  for  4  or  6-cylinder  engine. 


PRICE 
1/1 

Post  free. 


Published    by   ILIFFE    &  SONS   LTD ,   20,   Tudor    Street,  LONDON,  E.G. 
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A  great  leal  of  valuable  and  practical  work  has  been  done 
by  the  Association  in  erecting  village  signs,  direction  signs, 
school  signs,  and  other  road  warnings,  and  where,  at  nigbt 
time,  motorists  might  run  into  danger,  illuminated  signs  are 
being  put  up. 

Members  requiring  competent  drivers  and  mechanics  can 
obtain  assistance  from  the  Drivers'  Department  of  tlie  Asso- 
ciation, which  is  working  in  conjunction  with  the  Society  of 
Automobile  Mechanic  Drivers,  through  which  body  suitable 
men  are  obtained  for  members. 

The  work  of  the  Association  also  includes  :  Opposing  appli- 
cations for  unnccesary  speed  limits.  Watchuig  over  the 
interests  of  motorists"  in  Parliament.  Protecting  motorists 
from  tlie  imposition  of  illegal  or  excessive  bridge,  ferry,  and 
road  tolls,  and  other  dues  and  imposts.  Discouraging  and 
preventing  inconsiderate  and  dangerous  driving,  both  of  motor 
car.s  and  other  vehicles.  Agitating  for  better  regulations  for 
tlie  ligliting  of  all  vehicles  on  public  roads.  Agitating  for  the 
proper  limitation  and  apportionment  of  the  taxation  on  motor 
cars  and  other  vehicles,  and  generally  of  undertaking  such 
work  on  behalf  of  motorists  as  can  only  be  discharged  by  a 
strong  and  united  body  representative  of  all  classes  of  motor- 
ists in  the  United  Kingdom.  Also  securing  just  and  im- 
partial administration  and  enforcement  of  the  laws  affecting 
all  users  of  the  highway. 

Annual  subscription  :  Car  owners,  £2  2s.  ;  Irish,  colonial, 
and  foreign  members,  £1  Is.  ;    motor  cyclist  members,  10s.  6d. 

The  Institution  of  Automobile  Engineers. 

13,  Queen  Anne's  Gate,  Westminster,  London,  S.W. 
President  :   Mr.  T.  B.  Browne  (London). 
Vice-presidents  :    Messrs.    J.    S.    Critchley   (London), 
Max      Lawrence      (Manchester),       and       Mervyn 
O'Gorman  (London). 
Secretary  :    Mr.    Ba.sil    H.    Joy,    13,    Queen    Anne's 
Gate,  Westminster,  London,  S.W. 

The  principal  objects  for  which  the  Institution  was  estab- 
lished  are  : 

To  promote  the  science  and  practice  of  engineering  as 
applied  to  the  construction  of  automobiles,  all  forms  of  self- 
propelled  and  mechanically-propelled  vehicles,  motors,  and  to 
every  kind  of  mechanical  locomotion  on  land,  on,  or  in,  water, 
or  in  air  ;  and  to  initiate  and  carry  through  any  scheme  or 
to  organise  any  movement  likely  to  be  useful  to  the 
members  of  the  Institution  and  to  the  community  at  large 
in  relation  thereto. 

To  hold  meetings  of  the  Institution  for  reading  and  dis- 
cussing communications  bearing  upon  engineering  as  applied 
to  the  matters  enumerated  above,  or  the  applications  thereof, 
or  upon  subjects  relating  thereto. 

To  enable  engineers  to  correspond,  and  to  facilitate  the 
interchange  of  ideas  respecting  improvements  in  the  various 
branches  of  the  practice  of  engineering  as  applied  to 
mechanical  locomotion,  and  the  publication  and  communica- 
tion of  information  on  such  subjects  to  the  members. 

To  establish  scholarships,  organise  lectures,  hold  examina- 
tions, to  grant  premiums  and  prizes  for  papers  and  essays, 
and  by  any  other  similar  means  to  enlarge  the  knowledge 
and  improve  the  practice  of  engineering  as  applied  to 
mechanical  locomotion. 

The  Institution  consists  of  Ordinary  Members,  Associate 
Members.  Graduates,  and  Associates. 

Candidates  for  admission  as  Ordinary  Members  must  be 
persons  not  under  twenty-five  years  of  age,  who,  having  occu- 
pied during  a  sufficient  period  a  responsible  position  in  con- 
nection with  the  practice  of  engineering  as  applied  to 
mechanical  locomotion,  or  otherwise  proved  their  thorough 
knowledge  of  the  theory  and  practice  of  automobile  engineer- 
ing, may  be  considered  by  the  Council  qualified  for  election. 

Candidates  for  admission  as  Associate  Members  must  be 
persons  not  under  twenty-three  years  of  age,  who  shall  have 
been  trained  as  engineers,  and  who  shall  be  able  to  satisfy 
the  Council  that  they  have  subsequently  been  employed  in 
the  practice  and  science  of  engineering  as  applied  to  mechani- 
cal locomotion  for  at  least  two  years,  and  shall  be  actually 
engaged  in  the  work  of  such  engineering  at  the  time  of  their 
application  for  election,  and  are  considered  by  the  Council 
to  be  qualified  for  election.  They  may  be  transferred  at  the 
discretion  of  the  Council  to  the  class  of  Members. 

Graduates  must  be  persons  of  any  age  who,  at  the  time 
of  election,  are  being  trained  as  pupils  to  an  automobile 
engineer,  or  are  studying  engineering  as  applied  to  mechanical 
locomotion,  or  who  otherwise  satisfy  the  Council  that  there 
are  special  circumstances  which,  in  the  opinion  of  the 
Council,   entitle  them   to  admission. 

Candidates  for  admi.ssion  as  Associates  must  be  persons 
not  under  twenty-five  years  of  age,  who,  by  reason  of  their 
scientific   attainments   or   their    position    in    the    engineering 


Associations,  Societies,  and  Clubs. 
industry  as  applied  to  mechanical  locomotion,  may  be  con- 
sidered eligible  by  the  Council,  or  persons  not  under  the  said 
age  and  not  in  tfic  industry,  who,  for  the  interest  they  take 
in  mechanical  locomotion,  may  be  considered  eligible  by 
the  Council. 

The  Council  have  the  power  to  elect  as  Honorary  Members 
persons  who,  by  reason  of  their  past  services  to  automobile 
engineering,  or  bv  other  eminent  qualification,  are,  in  their 
opinion,  eligible  {or  that  position. 

Subscriptions  :  Ordinary  Members,  3  guineas  a  year ;  Asso- 
ciate Members,  2  guineas  a  year ;  Associates.  2  guineas  a 
vear ;  Graduates,  half-a-guinea  a  year ;  Life  Composition 
Fee,  £35. 

Brooklands  Automobile  Racing  Club. 

Offices  :    Carlton  House,  Regent  Street,  London,  S.W. 
Motor  Cotose  and  Flyino  Ground  :    Weybridge. 
President  :    The  Earl  of  Lonsdale. 
Vice-president  :     Lord  Montagu  of  Beaulieu. 
Clerk  of  the  Course  :    Major  F.  Lindsay  Lloyd. 
Seiretary  :     Mr.   Kcimeth  L.   Skinner. 

This  Club  was  established  in  1907  for  the  purpose  of  pro- 
moting races  between  mechanically-propelled  contrivances  of 
all  descriptions. 

Race  meetings  are  regularly  held  throughout  the  summer 
months,  the  programmes  including  races  for  motor  cars,  motor 
cycles,  and,  latterly,  aeroplanes. 

The  subscription  to  the  Club  is  four  guineas,  with  a  reduc- 
tion of  one  guinea  in  the  case  of  members  of  the  Royal  Auto- 
mobile Club,  the  Royal  Aero  Club,  the  Automobile  Association 
and  Motor  Union,  and  the  Motor  Club.  There  is  also  an 
entrance  fee  of  two  guineas. 

Members  have  the  privilege  of  using  the  track  at  any  time, 
and  of  visiting  the  flying  ground.  They  also  have  admission 
for  themselves  and  their  cars  to  all  race  meetings  held  at  the 
cour.se  under  the  auspices  of  the  Club.  Each  member  secures 
also  the  same  privileges  for  two  ladies. 

The  races  at  the  various  meetings  are,  generally  speaking, 
open  to  all  comers,  but  in  order  to  differentiate  between  com- 
petitors interested  in  the  motor  industry,  who  liave  at  their 
disposal  the  resources  of  factories  and  numerous  workers,  and 
the  private  individual  who  has  no  such  resources,  the  com- 
mittee of  the  B.A.R.C.  has  established  a  body  called 
"  Private  O)mpetitors,"  on  the  general  lines  of  "  Gentlemen 
Riders  of  the  Turf."  A  Private  Competitor  requires  re- 
election annually,  and  he  need  not  be  a  member  of  the 
Brooklands  Automobile  Racing  Club. 

The  track  itself  is  about  two  and  threequarter  miles  long 
and  100  feet  wide,  the  surface  being  composed  of  cement.  It 
is  of  an  irregular  oval  shape,  one  curve  being  of  a  much 
greater  radius  than  the  other.  Crossing  the  oval  near  the 
smaller  curve  is  a  straight  portion,  known  as  the  finishing 
straight,  upon  each  side  of  which  the  spectators  assemble  to 
witness  the  motor  races. 

The  track  is  scientifically  banked  at  the  curves,  so  that  the 
greatest  speeds  can  be  attained  upon  it  in  safety,  and  it  may 
be  remarked  here  that  a  Benz  car  in  Xovember,"  1909,  accom- 
plished half  a  mile  at  a  speed  of  127.877  miles  an  hour. 

The  track  has  been  furnished  with  a  complete  equipment  of 
Col.  Holden's  electrical  timing  apparatus  for  the  accurate 
timing  of  cars  while  travelling  at  speed.  So  sensitive  is  the 
mechanism  that  the  results  can  be  accurately  certified  to 
within  a  1,000th  of  a  second. 

The  Brooklands  motor  course  has  become  the  recognised 
venue  for  tests  and  trials  of  cars,  and  has  proved  itself  of 
inestimable  value  in  the  promotion  of  the  development  of  the 
British  motor  industry. 

The  ground  surrounded  by  the  motor  course  has  been 
levelled,  and  is  the  most  important  aviation  ground  in  this 
country.  The  forty  aeroplane  sheds  are  generally  occupied, 
and  most  of  the  leading  makes  of  aeroplanes  are"  to  be  seen 
in  flight  when  the  weather  and  other  conditions  are 
favourable. 

The  charges  for  admission  to  non-members  are :  On  race 
days,  2s.  6d.  and  10s.  ;  cars  are  admitted  alongside  the  course 
at  a  charge  of  10s.,  or  may  be  left  in  the  garage  at  a  charge 
of  2s.  6d.  On  non-race  days,  the  charge  for  admission  is  Is., 
and  a  further  charge  of  2s.  6d.  is  made  for  cars  proceeding  to 
the  flying  ground. 

The  charge  for  the  use  of  the  motor  course  is  £1  a  day,  and 
books  of  twelve  tickets  can  be  obtained  for  £4  10s.  on  appli- 
cation to  the  London  ofiBce. 

In  addition  to  the  race  meetings  held  by  the  Brooklands 
Club,  the  British  Motor  Cycle  Racing  Club  holds  monthly 
motor  cycle  race  meeting  during  the  summer  months,  and 
other  race  meetings  are  occasionally  held  at  Brooklands  by 
the  Royal  Automobile  Club,  the  lilotor  Cycling  Club,  anil 
other  important  motoring  bodies. 
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Associations,  Societies,   and  Clubs. 
The  Roads  Improvement  Association  (Incorporated) 

15,   Dartmouth  Street,  Westminster,   London,   S.W. 

The  Koads  Improvement  Association  (Incorporated)  was 
established  in  1886,  and  exists  to  obtain  (or  the  public  better. 
wider,  dustless,  and  more  conveniently  planned  roads  and 
footways. 

In  prosecution  of  this  object,  it  has,  inter  alia,  with 
exceptional  success,  promoted  the  movement  for  the  reform 
of  tne  system  of  higliwav  administration,  initiated  and 
fostered  efforts  to  deal  with  the  dust  nuisance,  and  utilised 
every  opportunity  of  increasing  the  knowledge  availuble  upon 
all  road  matters. 

Tile  Association  is  the  recognised  and  only  national 
organisation  in  Great  Britain  representing  all  classes  of  roiid 
users,  viz..  automobilists,  cyclists,  pedestrinns,  and  users  of 
horse-drawn  vehicles,  commercial  motor  vehicles,  motor  cabs, 
traction  engines,  and  public  service  vehicles,  in  road  matters. 
With  its  constituent  bodies,  the  Association  represents  up- 
wards of  180.000  road  users. 

Exceptional  success  has  attended  the  Association's  past 
twenty-five  years'  work,  and  it  has  in  the  last  two  years 
greatly  extended  its  activities.  Provincial  branches  have 
been  established  and  are  being  maintained  as  follows ; 

Bristol  Centre  (embracing  Gloucestershire,  Somerset- 
shire,   and    Wiltshire). — Headquarters  :    Bristol. 

Derbvshire  Cen-tre. — Headquarters  :    Derby. 

Ea.st   Sirret    Cen'the. — Headquarters  :     Croydon. 

L.txcvsHiiiE  .WD  Ckeshire  Cbn-tre. — Headquarters : 
Manchester. 

Leicestebshihe  kSD  Rutland  Centre. — Headquarters : 
Leicester. 

Midland  Centre  (embracing  Staffordshire,  Warwickshire, 
and   Worcestershire). — Headquarters  :   Birmingham. 

Middlesex  Centre. — Headquarters  :    London,   S.W. 

Strs.sEX  Centre. — Headquarters  :    Lewes. 

Sotith  Wales  Centre  (embracing  Breconshire,  Cardigan. 
.shire,  Carmarthenshire,  Glamorganshire,  Monmouthshire, 
Pembrokeshire,    and    Radnorshire).— Headquarters :    Cardiff. 

Yorkshire  (West  Riding)  Centre. — Headquarters  :  Leeds. 

Centres  in  other  parts  of  the  country  are  now  in  process 
of  formation. 

H.R.H.  Prince  Arthur  of  Connaught.  K.G..  G.C.V.O.,  is 
the  president  of  the  Association,  and  its  vice-presidents  are 
the  Hon.  Arthur  Stanley,  M.P.,  W.  Joynson-Hicks,  M.P.. 
and  Ed.  Manville,  M.I.E.K.  For  its  chairman  it  has  Mr. 
Robert  Todd,  who  for  years  has  been  known  as  an  enthusiast 
in  road  matters ;  its  vice-cliiiirmen  comprise  Colonel  R.  E. 
Crompton,  C.B.,  M.Inst.C.E.,  well  known  as  the  consulting 
engineer  of  the  Road  Board,  and  Mr.  H.  Percy  Boulnois, 
M.In.st.C.E.,  late  chief  engineering  inspector  at  the  Local 
(Jovernment  Board  and  a  member  of  the  Road  Board's 
Advisory  Committee  of  Engineers.  Mr.  E.  S.  Shrapnell- 
Sinith,  as  honorary  treasurer,  represents  the  claims  of  the 
commercial  motor  vehicle,  and  Mr.  Wallace  E.  Riche  acts 
as  secretary.  The  Council,  a  comparatively  large  one,  con- 
sists of  representatives  of  the  Royal  Automobile  Club,  the 
Automobile  A.s9ociation  and  Motor  Union,  the  Cyclists' 
Touring  Club,  the  National  Cyclists'  Union,  the  Commercial 
Motor  Users'  Association,  the  National  Traction  Engine 
Owners,  the  London  Motor  Cab  Proprietors'  Association, 
and  three  others  representing  individual  members. 

The  need  for  reform  in  the  system  of  highway  administra- 
tion has  been  so  successfully  urged  by  the  .Association  upon 
the  Government,  the  House  of  Commons,  and  the  State 
Departments  concerned,  that  a  Departmental  Committee  was 
appointed  by  the  President  of  the  Local  Government  Board 
in  1903  to  enquire  into  the  administration  of  the  highways 
in  England  and  Wales,  and  also  wliether  any  chanj,  <  in  ttie 
authorities  who  control  the  roads  was  re^iuired.  In  the 
report  of  the  Committee  a  number  of  the  Association's  sug- 
gestions were  adopted.  TTie  Roads  Improvement  Associa- 
tion's proposals  were  also  placed  before  the  Royal  Commis- 
sions on  London  Traffic  and  on  Motor  Cnrs,  both  of  whom 
made  recommendations  in  accordance  with  the  Association's 
representations. 

I'he  passing  of  the  Development  and  Road  Improvement 
Funds  Act.  1909.  marks  the  success  of  the  Association's  ad- 
vocacy for  an  Imperial  Grant-in-aid  for  the  iiniirovement  of 
our  highways,  also  for  the  establishment  of  a  Central  High- 
way Authority  to  administer  such  a  grant  and  to  assist  the 
local  authorities  to  improve  their  roads.  Included  in  the  new 
duties  that  devolve  upon  the  Association  by  the  establishment 
of  the  Road  Board  are  (1)  the  initiation  and  development  of 
schemes  for  the  improvement  of  arterial  roads,  cxtendintr 
through  the  areas  of  several  highway  authorities  that  will 
mainly  benefit  "  through  traffic,"  and  (2)  the  organisation 
and  maintenance  of  efficient  machinery  to  ensure  that  the 
views   and   requirements   of  road    users  are   properly    placed 


before  the  Road  Board  and  the  highway  authorities  for  con- 
sideration in  connection  with  the  administration  of  the 
lm^^erial  Road  Improvement  Fund  Grant. 

The  Roads  Improvement  Association  was  the  first  body  in 
Great  Britain  to  conduct  experiments  to  mitigate  the  dust 
nuisance.  In  1902  experiments  with  petroleum  for  fixing 
the  surface  dust  were  arranged.  With  a  view  to  popularising 
and  thoroughly  testing  the  use  of  tar  as  a  dust  preventive 
and  also  reducing  the  cost  of  the  application  of  the  material 
to  the  road,  the  Roads  Improvement  -Association  organised 
in  1907  two  competitions  to  determine  (1)  t!ie  best  tar-spread- 
ing machine  and  (2)  the  most  suitable  preparation  of  tar 
for  road  purposes.  Considerable  interest  was  aroused  by 
these  competitions,  and  a  great  impetus  given  to  the  use 
of  tar  for  road  purposes.  An  official  test  lias  also  been  con- 
ducted of  calcium  chloride  as  a  dust-laying  material. 

Information  and  advice  upon  the  mitigation  of  the  dust 
nuisance  or  upon  any  matter  connected  with  the  improve- 
ment of  the  roads  is  gladly  supplied  by  the  Association. 
No  pains  are  spared  by  the  Council  to  obtain  information 
or  to  assist  its  members  and  enquirers.  The  Association 
has  always  acted,  to  the  fullest  extent  of  its  limited  re- 
sources, as  a  Central  Intelligence  Department  for  all  matters 
appertaining  to  'oads.  From  time  to  time  the  Association 
has  compiled  and  published  namphlets  dealing  with  highway 
administration,  dustless  road  construction,  the  use  ot  dust- 
laying  materials,  and  various  other  aspects  of  the  road 
question. 

The  Association  is  dependent  entirely  upon  voluntary  sub- 
scriptions for  its  support,  and  is  in  need  of  additional 
financial  aid  to  enable  it  to  develop  its  various  proposals. 

Road  users  are  strongly  urged  to  write  to  the  secretary 
to  the  Association  for  a  copy  of  its  last  Annual  Report  and 
details  of  its  various  road  improvement  schemes  and  pro- 
posals. 

Membership  subscription  has  been  fixed  at  5s.  per  annum 
to  enable  all  classes  of  road  users  to  lend  their  support. 
Users  of  commercial  and  pleasure  motor  vehicles  are  asked, 
however,  to  subscribe  £1  Is.  annually. 

The  Society  of  Motor  Manufacturers  and  Traders,  Ltd. 

This  Society  for  the  protection,  encouragement,  and 
development  of  the  automobile  industry  was  formed  in 
July,  1902. 

The  membership  rapidly  included  the  leading  manufac- 
turers and  concessionnaires,  not  only  of  pleasure  cars,  but 
also  of  commercial  vehicles,  tyres,  and  accessories  of  every 
kind ;  also  motor  boat  constructors,  and  those  carriage 
builders  who  had  cnnimenced  to  cater  for  the  motor  industry. 
Consequently,  it  has  been  able  from  an  early  date  to  represent 
all  branches  of  the  industry  in  connection  with  legislation. 
Local  Government  Board,  or  Board  of  Trade  regulations,  etc. 

In  order  to  deal  with  these  varying  interests  trade  sections 
were  formed,  each  having  its  own  committee.  At  the 
present  time  there  are  nine  such  committees,  namely, 
Accessories  and  Components,  Aero,  Agents,  British  Manufac- 
turers. Carriage  Builders.  Commercial  Vehicles,  Foreign 
Manufacturers,  Marine,  and  Tyres. 

The  question  of  standardisation  of  automobile  parts  has 
received  considerable  attention  by  the  Society,  working  in 
conjunction  with  the  Engineering  Standards  Committee. 
For  example,  the  Accessories  Committee  recommended 
standards  for  sparking  plug  threads  and  lamp  brackets, 
whilst  the  Marine  Committee  dealt  witli  keys  and  keyways. 
and  the  Tyre  Committee  with  rim  standardisation.  A 
special  committee  of  technical  representatives  was  formed  in 
1912,  known  as  the  Standardisation  Committee. 

There  are  eighteen  local  sections  of  the  Society,  covering 
England,  Wales,  and  Ireland,  each  section  having  its  own 
committee.  All  these  sections  are  represented  on  the  com- 
mittee of  the  Agents'  Section  of  the  Society,  which  meets  at 
Maxwell  House,  and  thereby  links  up  the  work  throughout 
the  country. 

The  Society  is  governed  by  a  Council  and  a  Committee  of 
Management.  The  president  of  the  Society,  who  is  also 
president  of  the  Council,  is  Mr.  E.  Manville,  who  was  elected 
to  that  office  in  1907,  and  who  has  now  been  five  times  re- 
elected. The  first  president  of  the  Society  was  Mr. 
Frederick  R.  Simms,  who  was  succeeded  by  Mr.  Sidney 
Straker. 

The  Society  is  affiliated  to  the  Tx)ndon  Chamber  of  Com- 
merce, and  by  means  of  Joint  Committees,  or  otherwise, 
works  in  connection  with  a  very  large  number  of  associations 
and  societies.  There  is  a  Standing  .Joint  Committee  with  the 
Royal  Automobile  Club  for  the  purpose  of  discussing  matters, 
such  as  trials,  competitions,  etc.,  affecting  the  industry. 

In  January,  1912,  the  Society  took  part  at  a  meeting  in 
Brussels,   when   it  was  decided    to    form    an    International 
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Union  of  representative  motor  trade  associations.  At  this 
meeting,  Belgium,  France,  Germany,  and  Great  Britain 
were  represented,  and  it  was  decided  to  form  a  committee 
of  the  Union,  the  meetings  of  which  should  be  held  in 
the  various  countries  in  turn.  The  first  meeting  of  this 
committee  was  held  at  Maxwell  House  in  .June,  1912,  when 
Austria  joined  the  Union. 

The  motor  exhibitions  of  the  Society  have,  since  1904, 
been  held  at  Olympia,  and  are  well  known  to,  and  largely 
patronised  by,  tiic  public.  In  addition  to  motor  car  exhibi- 
tions, the  Society  has  held  exhibitions  of  commercial 
vehicles,    motor    boats,    and    aero|)laiies    and    airships. 

The  Society  has  also  taken  part  in  two  foreign  exhibi- 
tions, namely,  the  Brussels  International  Exhibition,  1910, 
and  the  Turin  International  Exhibition,  1911.  The  collec- 
tive exhibits  organised  by  the  Society  at  these  exhibitions 
were  in  charge  of  Mr.  VV.  George  Williams,  and  it  is 
probable  that  the  Society  will  in  future  be  similarly  repre- 
sented not  only  at  international  univor.sal  exhibitions,  but 
also  at  foreign  motor  exhibitions. 

In  1910,  the  Society  bought  the  shares  of  the  Manchester 
and  District  Motor  Trades'  Association  (which  controlled 
the  Manchester  motor  shows),  and  undertook  to  hold  during 
four  years  a  motor  exhibition  in  Manchester,  which  has 
become  known  as  the  North  of  England  Motor  Show. 

The  Trade  Information  Department  compiles  and  issues 
to  members  statistics  of  motor  imports  and  exports,  and 
keeps  members  informed  with  regard  to  changes  of  colonial 
and  foreign  tariffs  affecting  motor  goods.  In  addition,  this 
department  has  compiled  a  unique  register  of  information 
which  is  not  generally  available,  and  by  this  means  is  able 
to  answer  enquiries  on  the  most  diverse  subjects  in  any 
way  bearing  on  the  motor  trade.  Also  the  department 
compiles  such  lists  as  are  obtainable  of  motor  traders  in 
the  colonies  and   abroad. 

The  Enquiry  Department  collects  information  as  to  the 
nature  of  the  business  carried  on  by  all  parties  in  this 
country  known  to  be  in  the  motor  trade,  and  compiles  a 
classified   register   giving  this   information    to   members. 

The  funds  of  the  Society  have  been  used  to  test  numerous 
legal  points  of  general  interest  to  the  trade,  and  in  support 


Associations,  Societies,  and  Clubs. 
of  events  calculated  to  advance  the  industry  generally. 
Instead  of  forming  a  separate  fund,  the  Society  contributed 
to  the  Cycle  Trade  Benevolent  Fund,  which  then  became 
the  Cycle  and   Motor  Trades'  Benevolent  Fund. 

The  International  Association  of  Recognised 
Automobile  Clubs. 

The  above  body  was  formed  in  order  to  secure  united 
action  throughout  the  various  countries  in  respect  of  those 
matters  of  policy  or  practical  work  that  are  common  to  all 
motor  car  users.  The  principal  motor  organisation  in  each 
country  was  invited  to  join,  each  organisation  being  entitled 
to  send  delegates  up  to  five  in  number  to  form  the  com- 
mittee. The  following  is  a  list  of  the  recognised  clubs 
forming  the  Association  : 


Royal    A.C.    of    England 

A.C.  of  America 

Impeiial      Royal      A.C.      of 

Austria 
Royal    A.C.    of    Belgium 
A.C.  of  Denmark 
A.C.  of  Egypt 
A.C.  of  France 
Imperial    A.C.    of    Germaby 
A.C.  of  Holland 


Royal   A.C.    of    Hungary 
A.C.  of  Italy 
A.C.  of  Norway 
A.C.  of  Portugal 
A.C.  of  Roumania 
Imperial  A.C.   of  Russia 
Royal  A.C.  of  Spain 
Royal  A.C.  of  Sweden 
A.C.  of  Switzerland 


Genersilly  speaking,  the  clubs  in  the  Association  control 
automobilism  from  an  international  point  of  view  on  lines 
similar  to  those  adopted  by  the  jockey  clubs  for  the  inter- 
national control  of  horse  racing.  For  instance,  when  new 
records  are  created  or  existing  records  lowered  the  new- 
times  or  distances  cannot  be  classed  as  "  world's  records  " 
until  they  are  passed  by  the  International  Association  of 
Recognised  Automobile  Clubs.  An  official  list  of  "world's 
records"  confirmed  by  the  Association  at  its  last  meeting 
(December,  1912)  will  be  found  on  page  46. 

The  Association  holds  periodical  meetings  in  Paris. 
Secretary  :  M.  Voltaire  Clovis,  8,  Place  de  la  Concorde, 
Paris. 


The  Attractiveness  of  a  Hill-climbing  Competition. 


The  majority  of  the  spectators  always  gather  at  the  bends,  that  is  if  there  are  any  on  the  course,  and  there  generally  are. 
This  picture,  taken  at  Shelsley  Walsh  last  year,  illustrates  the  great  interest  motorists  take  in  this  and  similar  evenls. 


no 
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Colonial   and   Foreign    Clubs. 


Section  II.— Colonial  Clubs. 

[Section  I.  contains  resumis  of  the  principal  home  clubs 
and  governing  bodies.    It  will  be  found  on  page  106. 

R.A.C.  OF  SocTH  Afkica—  ' 

Headquarters:    Markham's  Buildings,   Cape  Town. 

Hon.  Secretary:    Mr.  J.   M.   P.   Muirhead,    J.P.,    P.O. 
Box  No.  1,161,  Cape  Town. 
Natal  A.C. — 

Headquarters :  49,  Tenth  Avenue,  Durban. 

Hon.  Secretary:    Mr.  G.  E.  Watts. 
A.C.  OF  Rhodesia — 

Headquarters :   Bulawayo. 

Hon.  Secretary:   Mr.  A.  E.  Knowles. 
Transvaal  A.C. — 

Headquarters:   Grand  National  Hotel,  Johannesburg. 

Secrettnies :   Mr.  T.  Greig  and  Mr.  P.  Wilkinson,  P.O. 
Box  No.  2,154,  Johannesburg. 
A.C.  or  Adstbalia— 

Headquarters:    Challis    House,    Martin    Place,    Sydney, 
N.S.W. 

Secretary:   Mr.  H.  C.  Morgan. 

A.C.   OF  ViCTOEIA— 

Headquarters:    91,    Elizabeth    Street,    Melbourne,    Vic- 
toria. 

Secretary:   Mr.  H.  W.  Chenoweth. 
A.C.  OF  Queensland — 

Headquarters :    Eagle  Chambers,  Brisbane,   Queensland. 

Secretary:   Mr.  David  Service. 
A.A.  OF  SonrH  Australia — 

Headquarters:     Steamship     Buildings,     Currie     Street, 
Adelaide. 

Secretary :    Mr.  A.  Laughton. 
A.C.  OF  Western  Australia — 

Headquarters :    St.  George's  Terrace,   Perth. 

Hon.  Secretary:    Mr.  S.  D.  Eden. 

A.C.  pr  Tasmania — 

Headquarters :    Hobart. 
A.C.  OF  Canada — 

Headquarters :    Montreal. 

Secretary:   Mr.  G.  A.  McNamee. 
Ontario  Motor  League — 

Headquarters :    Toronto. 

Secretary:    Mr.    E.    M.    Wilcox,    118,    Stair    Buildings, 
123,  Bay  Street,  Toronto. 
Vancouver  M.C. — 

Headquarters :    Vancouver,  B.C. 

Secretary :  Mr.  C.  W.  Draper,  2,  Imperial  Block,  Pender 
and   Seymour  Streets,  Vancouver. 
A.C.  d'Egypte — 

Headquarters:    27,   Chareh-el-Madabegh,   Cairo. 

Secretary :    M.  le  Baron  E.  G.  Rey. 
A.C.  of  Ceylon— 

Headquarters  :   Queen's  Hotel,  Kandy. 

Secretary:    Mr.   Harold   North,   Queen's  Hotel,   Kandy. 
A.A.  OF  Bengal — 

Headquarters :   1,  Park  Street,  Calcutta. 

Hon.  Secretary:    Mr.  E.  J.  Oakley. 
South  Indian  M.U.— 

Hon.    Secretaries:     Mr.    H.    B.    Pieree,    Mount    Road, 
Madras ;    Mr.  G.  V.   Scovell,    Ban- 
galore;    and   Capt.   Sturrock,  R.A., 
Nilgiris. 
M.U.  OF  Western  India — 

Headquarters :    1,   Esplanade  Road,  Fort,   Bombay. 

Hon.  Secretary :   Mr.  N.  M.  Marshall. 
Jamaica  M.C. — 

Hon.  Secretary:    Mr.   H.   H.   Dunn,    31,    Duke    Street, 
Kingston. 
.Malta  A.C. 

Hon.  Secretary:   Lieut.  G.  M.  Morrell,  R.E. 

Auckland  A.A. — 

Headquarters :   Vulcan  Lane,  Auckland,  N.Z. 

Hon.    Secretary:    Mr.    A.    Cleave,   Vulcan   Lane,   Auck- 
land. 
Cantebbuby  A.A. — 

Headquarters:   Gloucester  Street,  Christchurch,   N.Z. 

Secretary:    Mr.  E.  Nordon. 

Nelson  A.A. 

Hon.  Secretary:    .Mr.  M.  A.  Jenny,  Nelson,  N.Z. 


Selangoh  M.U. — 

Headquarters  :   Kuala  Lumpur,  F.M  S. 

Hon.  Secretary :    Mr.  D.  A.  Christie. 
Perak  M.U. — 

Headquarters :    Ipoh,  Perak,  F.M.S. 

Hon.  Secretary :    Mr.  F.  A.  Harrison. 
Singapore  A.C. — 

Hon.  Secretary:   The  Hon.  Evelyn  C.  Ellis,  10,  Collyer 
Quay,  Singapore,  S.S. 

Section  IIL— Foreign  Clubs. 

A.C.  OF  Algeria — ■ 

Headquarters :    23,   Boulevard    Carnot,    Algiers. 

Secretary:   Baron  de  Viviers. 
A.C.  OF  Argentina^ 

Headquarters :    Calli  Maipu  1,241,  Buenos  Ayres. 

Secretary :   Senor  J.  Pacheco  y  Anchorena. 
A.C.  OF  Brazil — 

Secretary :    Senor  Raul  de  Freitas  Crcssiuma,   Praia  de 
Botafogo  308,  Rio  de  Janeiro. 
A.C.  OF  America — 

Headquarters :    54th  and  55th  Streets,  West  of  Broad- 
way, New  York  City. 

Secretary :    Mr.  Charles  E.  Forsdick. 
American  Motor  League — 

Headquarters :    Vanderbilt  Building,  New  York  City. 

Secretary :    Mr.  Robert  0.  Brockway. 
Royal  A.C.  of  Belgium — 

Headquarters :   Via,,  Avenue  de  la  Toison  d'Or,  Brussels. 

Secretaries :   MM.  P.  d'Aoust  and  A.  Michaut. 
Antwerp  A.C. — 

Headquarters :   40-42,  Grand  Place,  Antwerp. 

Secretary :   M.  Th.  Ratinckx. 
A.C.  OF  China — 

Headquarters  :    Shanghai. 

Hon.  Secretary:    Mr.  E.  Byrne,  c7o    Shanghai    Water- 
works    Co.,    Ltd.,    Shanghai     {vid 
Siberia). 
A.C.  OF  Denmark — 

Headquarters :   Oestergade  26  (111),  Copenhagen  K. 
A.C.  OF  France — 

Headquarters :   6,  Place  de  la  Concorde,  Paris. 

Secretary :    M.  Ch.  Ward. 
Imperial  A.C.  of  Germany — 

Headquarters :   9,  Leipzigerplatz  16,  Berlin  W. 

Secretary:    Konter- Admiral  a.   D.  Rampold. 
Royal  A.C.  of  Bavaria — 

Headquarters :   5,  Briennerstrasse,  Munich. 

Secretary :   Fiirst  Oscar  von  Wrede. 

A.C.  of  Holland — 

Headquarters  :   Buitenhofs  5,  The  Hague. 
Secretary:   B.  W.  van  Welderen  Baron  Rcngers. 

A.C.  OF  Italy — 

Headquarters :   13,  Via  Bogino,  Turin. 

Secretary :    Count  Gaslone  di  Merafiore. 
Touring  Club  of  Italy — 

Headquarters :   Via  Monte  Napoleone  14,  Milan. 

Secretary:    Cav.   Innocenzo,  Vigliardi,   Paiavia. 
A.C.  OF  Norway — 

Headquarters :    Tordenskjoldsgate  6b,   Christiana. 

Secretary :    Sigurd   Hiorth. 
A.C.  OF  Portugal — 

Headquarters:    Bua  Henriques  Nogucira,  Lisbon. 

Secretary  :    Senhor  Rodrigo  Peixoto. 
A.C.   OF  ROUMANIA — 

Headquarters :    Rue  C.  A.   Rosetti  7,  Bucharest. _ 

Secretary  :  Jean  T.  Ghica. 
Imperial  A.C.  of  Russia — 

Headquarters:   Quai  de  la  Cour  10,  St.  Petersburg 

Secretary :   B.  Postnikoff. 
A.C.  OF  Poland — 

Headquarters :    Hotel  Bristol,  Warsaw. 

Royal  A.C.  of  Spain— 

Headquarters :   48,  Alcala,  Madrid. 

Secretary  :   Senhor  D.  Carlos  Resines. 
Royal  A.C.  of  Sweden — 

Headquarters :      Fenix-Palatset,     Adolf     Fredrike     Kyr 
kogata  10,  Stockholm. 

Secretary :   Erland  Bratt. 
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English-French  Dictionary. 

The    Principal    Motor    Terms    In    Constant    Use. 


English. 

Accelerator 

Accumulatoi' 

Adjusting  sciow 

Air  pump  . . 

Air  tube    . . 

Air  valve  . . 

Alcohol 

Ammeter   . . 

Apron 

Armature  . . 

Axle 

Backfire 

Back  wheel 

Ball  bearings 

Band  brake 

Battery 

Bearing 

Bevel  wheel 

Blacksmith 

Bolt 

Bonnet 

Box  spanner 

Brake 

Brake  drum 

Brake  lover 

Brake  rod 

Breakdown 

Bridge 

Burner 

Canopy 

Cap 

Carburettor 

Chain 

Chain  wheel 

Change  speed  leve 

Clutch 

clutch  pedal 

Clutch  spring 

Coil 

Combustion  chaml 

f 'ompressioii  tap 

Contact  breaker 

<'opper  wire 

('ount«r-shaft 

Crank  chamber 

Crankshaft 

Cylimler     . . 

Cylinder  head. 

Dangerous  hill 

Differential 

Drain  cock 

Driving  axle 

Driving  chain 

Dust 

Kmery 

Enamel 

Engine 

Exhaust     . . 

Exhaust  valve 

Exhaust  valve 

Explosion  . . 

Fan 

Felt 

File 

Float 

Flywheel    . . 

Foot  brake 


!"• 


Mg 


French. 

English. 

Acceleratour. 

Frame 

Aecumulateur. 

French  chalk 

Vis  de  reglage. 

Friction      . . 

Pompe  a  air. 

Front  axle 

Chambre  a  air. 

Front  wheel 

Soupapo  a  air. 

Funnel 

Alcool. 

Cas 

Amperemctre. 

Gauge 

Tablier. 

Gear 

Induit. 

Gear  box  . . 

Essieu. 

Gloves 

Explosion  premature. 

Goggles 

Roue  d'arriere. 

Gradient    . . 

Coussinets  a  billes. 

Grease 

Frein  a  tambour. 

Hammer    . . 

Batt«rie,  pile. 

Handle 

Coussinet,  palier. 

Headlight  .  . 

Roue  conique. 

Hood 

Forgeron. 

Horn 

Boulon. 

Horn  bulb 

Capot. 

Horn  reed 

Clef  a  (louille. 

Horse-power 

Frein. 

Hot 

Frein  a  tambour. 

Ignition  lever 

Levier  du  frein. 

Inlet  valve 

Tige  do  frein. 

Inner  tube 

Panne. 

Insulation 

Pont. 

Jack 

Bnilour. 

Jet  (carburetter) 

Dais. 

Key 

Couvercle. 

Lamp 

Carburateur. 

Lamp  bracket 

Chaine. 

Lamp  oil  . . 

Roue  de  chaine. 

Lamp  wick 

Ijevier  de  changoment  de  vitesse. 

Lever 

Embrayage. 

Licence 

Pedale  de  dcbrayage. 

Link  (chain) 

Ressort  d'embrayage. 

Locknut     . . 

Bobitie. 

Lubricator 

Chambre  d'explosion. 

Luggage  carrier 

Robinet  do  compression. 

Magneto  ignition 

Intorrupteur. 

Map 

Fil  de  cuivre. 

Misfire 

Contrc-arbre. 

Mudguard 

Carter. 

Nail 

Arbre  a  manivellc. 

Non-skid    . . 

C\'lindre. 

Nut 

Culass 

Oil  . . 

Dcscente  dangereuse. 

Cilcan 

Ditferentiel. 

Outer  cover 

Robinet  de  j)urge. 

Overheating 

Essieu  moteur. 

Paraffin      . . 

<  'haine  de  transmission. 

Petnjl 

Poussierc. 

Petrol  tank 

Emcri. 

Pin  (split) 

Email. 

Piston 

Engin. 

Piston  ring 

Echappcment. 

Piston  rod 

SoupajK-  d'ecliap})eincnt. 

Pliers 

Ressort  de  soupajH'  d 'echappcment- 

Plug  (sparking) 

Explosion. 

Pump 

Ventilateur. 

Puncture    . . 

Feutre. 

Radiator    . . 

Lime. 

Reversing  gear 

Flottcur. 

Revolution 

Volant. 

Rim 

Fiein  k  pedale. 

Rivet 

Frbncil 

Chassis. 

Talc. 

Frottement. 

Essieu  d'avant. 

Roue  d'avant. 

Entonnoir. 

Gaz. 

Jauge,  maaometre. 

Engrenage. 

Boite  de  viteeses. 

Gants. 

Lunettes. 

Pente. 

Graisse. 

Marteau. 

Manette. 

Phare. 

Capote. 

Corte. 

Poire. 

.\uchc. 

Cheval-vapeur. 

Chaude. 

Manette  d'allumage. 

Soupape  d'admission. 

Chambre  a  air. 

Isolation. 

Cric. 

Gicleur. 

Clef,  Calle. 

Lampo. 

Porte-lanterne. 

Huile  k  biuler. 

Mecho. 

Levier, 

Permit. 

Maillon. 

Contro  ecrou. 

Graisscur. 

Porte- bagage. 

AUumage  par  magneto. 

Carte. 

Rate. 

Garde-boue. 

Clou. 

Anti-derapaut. 

Ecrou. 

HuUe. 

Burette. 

Enveloppe. 

Surchauffagc. 

Huile  de  petrole. 

Essence. 

Reservoir  a  rcs.sence. 

Goupille  fenduc. 

Piston. 

Segment  du  piston. 

Tige  du  piston 

Pince. 

Bougie. 

Pompe. 

Crevalson  do  pneumatique. 

Radiateur. 

Changoment  de  marche. 

Tour. 

Jante. 

Rivet 
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Engush. 

Fbekgr. 

Ekglish. 

Fhencii. 

Rope 

.     Corde. 

Throttle     . . 

.     ll'eglage  ii  main. 

Rug 

Couverture. 

Toolbox     .  . 

Boite  a  oiitils. 

Screw 

.     Vis. 

TooU 

.     Outils. 

Screwdriver 

.     Tournevis. 

Tyre 

,.     Pneumatique. 

Shaft 

.     Arbre. 

Tyre  lever 

.     Dement  pneu. 

Sideslip      . . 

.     Berapage. 

Universal  joint     . . 

.     Cardan. 

Silencer 

.     Siloncieux. 

Valve 

.     Soupape. 

Soap 

.     Savon. 

Valve  seat 

.     Siege  de  soupape 

Spanner 

.     aef. 

Vice 

.     Etau. 

Spindle 

.     Fuseau. 

Voltmeter  . . 

Voltmctre. 

Spoke         

Rayon. 

Vulcani.scd 

.     Vulcanise. 

Sprag 

.      Bequille. 

Washer 

Uondclle. 

Spring 

.     Ressort,  Roue  a. 

Water 

.     Eau. 

Sprocket  wheel 

Chaine.,  Pignon 

Weight      . . 

.     Poids. 

Starting  handle    . . 

Manivelle  de  marche. 

Wheel 

.     Roue. 

Steering  wheel 

Roue  directrice. 

Wick 

.      M^che. 

Switch 

. .     Interrupteur. 

Wire 

.     Fil. 

Tank 

Reservoir. 

Workshop 

. ,     Atelier. 

Tap 

.     Robinet. 

Wood 

Bois. 

Terminal    . . 

Borne. 

Speed    per    Hour. 


The  following  Table  shows  the  Speed  per  Hour  In  Miles  and  Kilometres  when  the  Time  for  J,  I,  i,  or 

1  Mile  is  known. 


Time  for 

Miles 

KUos. 

Time  for 

Miles 
per 

Kilos, 
per 

per 

per 

)  mile. 

J  mile. 

i  mile. 

1  mile. 

hour. 

liour. 

J  mile. 

J  mile. 

i  mile. 

1  mile. 

hour. 

hour. 

see. 

m.     8. 

m. 

s. 

m. 

s. 

sec. 

sec. 

sec. 

m.     s. 

45.00 

1     30 

3 

0 

6 

0 

10.00 

16.09 

12.75 

25.5 

51 

1     42 

35.29 

56.79 

40.50 

1     21 

2 

42 

6 

24 

11.11 

17.83 

12.50 

25 

50 

1     40 

36.00 

57.93 

37.50 

1     16 

2 

30 

5 

0 

12.00 

19.31 

12.25 

24.5 

49 

1     38 

36.73 

59.11 

36.00 

1     12 

2 

24 

4 

48 

12.50 

20.11 

11.87 

23.7 

47 

1     35 

37.89 

60.98 

33.75 

1       7.5 

2 

15 

4 

30 

13.33 

21.45 

11.62 

23.2 

46 

1     33 

38.71 

62.29 

31.50 

1       3 

2 

6 

4 

12 

14.28 

22.98 

11.25 

22.5 

45 

1     30 

40.00 

64.37 

30.00 

1       0 

2 

0 

4 

0 

15.00 

24.14 

10.87 

21.7 

43 

1     27 

41.38 

66.59 

28.60 

57 

54 

3 

48 

15.79 

25.41 

10.62 

21.2 

42 

1     25 

42.35 

68  15 

26.25 

52.5 

45 

3 

30 

17.14 

27.58 

10.25 

20.5 

41 

1     22 

43.90 

70.66 

24.75 

49.5 

39 

3 

18 

18.18 

29.25 

10.00 

20 

40 

1     20 

45.00 

72.42 

22.60 

45 

30 

3 

0 

20.00 

32.18 

9.75 

19.5 

39 

1     18 

46.15 

74.27 

21.25 

42.5 

25 

2 

50 

21.17 

34.07 

9.37 

18.7 

37 

1     15 

48.00 

77.25 

20.62 

41.2 

22 

2 

45 

21.81 

35.10 

9.00 

18 

36 

1     12 

50.00 

80.46 

19.37 

38.7 

17 

2 

35 

23.22 

37  37 

8. 73 

17.5 

35 

1     10 

51.43 

82.77 

18.  B2 

37.5 

15 

2 

30 

24.00 

38.62 

8.12 

16.2 

32 

1       5 

55.38 

89.12 

18.00 

•it) 

12 

2 

24 

25.00 

40.23 

7.50 

15 

30 

1       0 

60.00 

96.56 

16.87 

33.7 

7 

2 

15 

26.66 

42.90 

6.87 

13.7 

27 

55 

65.45 

105.33 

16.00 

32 

4 

2 

8 

28.12 

45.25 

6.25 

12.5 

25 

50 

72.00 

116.87 

15.00 

30 

0 

2 

0 

30.00 

48.28 

5.62 

11.2 

22 

45 

80.00 

128.74 

14.37 

28.7 

57 

1 

55 

31.30 

50.37 

5.00 

10 

20 

40 

90.00 

144.84 

13.75 

27.5 

55 

1 

50 

32.72 

52.65 

4.37 

8.7 

17 

35 

102.85 

165.52 

13.50 

27 

54 

1 

48 

33.33 

.53.64 

3.75 

7.5 

15 

30 

120.00 

193.12 

13.12 

26.2 

52 

1 

45 

34.28 

55.17 

Cylinder    Bores    and    Strokes    in 
Millimetres  and  Inches. 

An     Approximate    Guide    for    Comparison. 


MiUi  metres. 

Inches. 

Bore.  Stroke. 

Bore.  Stroke 

70  X    130  = 

2}     X   5J 

75   X    120  = 

3       X   4| 

75   X    130  = 

3       X   5J 

83   X     86  = 

3i     X   3J 

84   X     90  = 

3*   X   3* 

80   X    120  = 

3A   X   ^ 

80   X    130  = 

3A   X   51 

80   X    135  = 

3ft   X   51 

80   X    140  = 

3ft   X   6i 

80   X    150  = 

3ft   X   5ft 

85   X    135  = 

3i     X   5i 

85   X    120  = 

3J     X  4i 

Millimetres. 

Inches. 

Bore.  Stroke.  Bore. 

Stroke- 

90   X 

90  = 

3ft 

X   3ft 

89   X 

127  = 

3J 

X    5 

90   X 

120  = 

3ft 

X   4| 

90   X 

130  = 

3ft 

X   5i 

100   X 

115  = 

3  ft 

X  4ft 

100   X 

130  = 

3ft 

X   5i 

100   X 

140  = 

3ft 

X    5J 

110   X 

125  = 

4ft 

X   4ft 

120   X 

140  = 

4i 

X   6} 

124   X 

146  = 

4i 

X   5i 

128   X 

150  = 

5ft 

X   6ft 

130  X 

140  = 

5i 

X   5i 

English  and  Metric  Weights  and 
Measures. 


1   kilogramme 

I   lb. 

1   lb. 

1   cwt. 

I  ton 

1   litre 

)  pint 

I   quart 

I  gallon 

1  cubic  foot 

1  cubic  metre 


2.2        lbs.  approx. 
453.6        grammes. 
.4536  kilogramme. 


50.8 
1,016 
1.75 
.568 
1.135 
4.543 
28.3 
35.3 


kilogrammes, 
kilogrammes, 
pint  approx. 
litre, 
litre. 
Utres. 
litres, 
cmbic  feet. 


Measures  of  Length. 

I   kilometre  =  .0214  mile,   ^  mile  approx. 

1   metre  =  3i».3701  inch. 

1  centimetre  =  .3937  inch. 

I    inillimotip  =  .0304  inch,  ^,',  inch  approx. 

I   inch  =  25.4         milUmetrcs. 

I  foot  =  30.48      centimetres. 

1  mile  =  1,609.315     metres. 
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Accolcrometor,     Winipeiis.     (or     TesliriK 

HorBC-powor.  148 
AoecRsibility  of  EiiKinos,  5 
A(^(*ssork'3  and  Tjres,  Certified  TrialH  i>f 

Itoyal  A.C.,  95 
Acotvluiie  Self -starter,  58 
Aduriis  KiiKlne  Liibricalloii  System,  81 
Adler  KiiKine  Lnbricatlon  System.  82 
Air.    Compressed,   with    Distributer,   Solt- 

startcr,  00 

—  ICnvfine,  Self-starter.  59 

Albion  Engine  Lubrioatlon  System,  82 
Aiidays  Enelne  Lubrication  System,  82 
Aiityll  Engine  Lubrication  System,  84 
Ariel  EnKino  Lubrication  System,  87 
Arrol  -  Johnston       Engine       Lubricatio 

System,  82 
Ascertaining  Gear  Ratios,  99 
Associations  and  CInbs,  Principal  Home, 

105 
Austin  Brooklands  Ilaoing  Car  (illus.),  44 

—  Engine  Lubrication  System,  85 
Australian  Trade.  Foreign  Competition.  49 
Austro  -  Daimler       Engine       Lubrication 

.System.  85 
Autocars  of  1913.  19 

Automobile  Association  and  Motor  Union. 

lOG 
B 

Bailey  Carburetter  (description),  69 
Bell  Acetylene  Self-starter,  58 

—  Engine  Lubrication  System,  85 
Belsize  Engine  Lubrication  System,  SS 
Benz  Engine  Lubrication  System,  85 
Binks  de  Luxe  Carburetter  (descrip.).  73 

—  Petrol  Paraffin  Carburetter  (descrip.),  75 
Bleriot  Electric  Lighting  System,  51 
Body  Design,  Modern,  Det^ails  of,  9 
Bodies.  Modern,  Flush-sided  Open  Touring 

(illus.).  13 
French  (illus.),  18 

—  Wind-cutting,  for  Racing  (illus.),  43,  44 

—  Wood  or  Metal  for,  8 
Brakes,  Tendencies  of  Design,  7 
Brasier  Engine  Lubrication  System,  85 
Brenna  Engine  Liibrication  System,  85 
Brew-lLce  Shock  Absorber,  6S 

British  Coachwork.  Examples  of  (illus.),  13 
Brolt  Electric  Lighting  System,  51 
Brooklands  Automobile  Racing  Club,  107 

—  Bird'.s-eye  View  of.  40 

—  Cubic  Capacity  Classes,  Long  Distance 

Records,  44 

—  —  —  Standard  Class  Records,  42 

—  Historical  Description,  39 

—  Horse-power  Tests  at.  48 

—  Racing  Cars  (illus.).  43.  41 

—  (R.A.C.       Rating)       Standard       Class 

Records.  42 
Brown  and  Barlow  Carburetter  (doserip.). 

72 
Buyirs'  Guide  for  1913  Cars.  19 


Cadillac  Engine  Lubrication  System.  87 

—  Electric  liighting.  Starting,  and  Igni- 

tion System.  82 
Carburetters,  "  Loose,"  Description  of,  69 

—  Tendencies  of  Design,  4 
C.A.V.  Electric  Lighting  System,  51 
Change-speed    Gears    and    Transmission, 

Tendencies  of  Design,  6 
Charges.   Freight,   on  Cars  Shipped  from 

England,  38 
Charroii  Engine  Lubrication  System,  87 
Chassis,  Modern,  Tendencies  of  Design,  1 
Claudel-Hobson  Carburetter  (descrip.),  71 
Clement   Engine   Lubrication   System,    82 
Clubs,  Colonial  and  Foreign,  List  of,  110 

—  Home,  Principal,  105 
Clutches.  Tendencies  of  Design,  5 
Coachwork,  Wood  or  Metal  for,  8 
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Colonials  Jlotoring  in  England  and  on  the 

Continent,  Useful  Information  for,  89 
Coupe    de   I'Auto   and    Grand   Prix    1912 

Race  Results,  45 

1912  Winner  (illus.),  47 

Crossley  Engine  Lubrication  System,  82 
Cycle  Cars,  91 

D 

Daimler  Engine  Lubrication  .System,  87 
Darracq   Engine   Lubrication  System,   88 
De  Dion  Engine  Lubrication  System,  82, 
Delage  Engine  Lubrication  System,  85 
Delahaye  Engine  Lubrication  System,  83 
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Ducellier  Electric  Lighting  System,  52 
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Electric  Car  Lighting  System^j,   Principal 
Devices  described,  .'il 

—  .Self-starter.  01 

•  combined    with    the    Ignition   and 

Lighting,  62 
E.M.F.  Engine  Lubrication  System.  88 
Enfield  Engine  Lubrication  System.  S3 

—  Self-starter.  58 
Engine  Accessibility.  5 
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scribed, 81 
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Road  Speeds,  104 

—  Self-starters,  58 
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Design.  1 
En  Route  Electric  Lighting  System,  52 
Ever-ready  .Self-starter,  60 


Facile  Carburetter  (descrip.).  74 
Fafnlr  Engine  Lubrication  System,  S3 
F.G.  Spring  Shackle,  68 
Ford  Engine  Lubrication  System.  88 
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Glissade  Shock  Absorbers.  67 

Gordon -Bennett  Rtices,   Results  of,   45 

Grand  Prix.   200  h.p..  F.I.A.T.  at  Speed 

(illus.).  98 
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Hill-climbs  and  Races  of  1912,  Results,  45 
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Rotax  Electric  Lighting  System,  55 
Rover  Engine  Lubrication  System,  85 
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Standard  Car  Race,  Results,  46 

Rushmore  Electric  Lighting  System,  56 
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Scott-Robinson  Carburetter  (descrip.),  72 
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System,  85 
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Smith  Carburetter  (descrip.),  73 
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Traders,  108 
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Springs.  Supplementary.  .\  d vantages  of ,  03 
Description  of,  64 

—  Tendencies  of  Design,  7 
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Ixv. 


The  Ideal  Horn 
for  Town  or 
Country. 
A  Short  or 
Prolonged  Note 
at  will. 


No  Pedals. 
No  Electricity. 
No  Bulb  to 
Press. 
No  need  to 
move  the  band. 


The  apparatus  is  composed  of  a  rotary  pump  having  a  friction  wheel,  v/hich  is  brought  into 
contact  with  the  flywheel  of  the  motor  by  means  of  a  button  fixed  on  the  steering  wheel.  The 
air  is  forced  from  the  pump  through  a  flexible  tube  to  an  air  chamber  on  the  trumpet,  where  it  is 
regulated  to  a  fixed  pressure  by  means  of  a  valve,  so  that  the  quantity  of  air  passing  through  the 
reed  is  always  the  same. 


Brass 

£6  6  0. 


FIr.  2. 


Nickel 

or 

Black 

£6  16  0. 


Fig.  I. 


Fig.   1.     Trumpet,  air  Chamber  and  Valve. 
Fig.  2.     Pump  with  cover  removed. 


SOLE  AGENTS : 

HARMENS  (MOTOR  AGENCIES), 

LIMITED, 

24,  Great  Pulteney  St ,  Beak  St.,  London,  W. 


facvi. 
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TWO  MODELS  ONLY— EACH  BEST 
IN  ITS  CLASS 

— each  fitted  with  the  famous  Riley  90°   two-cylinder  engine  and  containing 
numerous  features  specially  designed  to  appeal  to  the  owner-driver,  whilst  in  the 
case  of  the  12-18  h. p.  model,  a  clever  half-compression  device  makes  starting  easy 
The  coachwork  is  elegant  in  appeaiance  and  comfort,  and  completely  protects 
the  occupants  of  the  car. 

You  will  want  to  own  a  Riley  when  you  know  how 
good   it   is.     May   we   send  you   particulars   NOW  ? 

RILEY  (Coventry),   LIMITED,  City  Works,   COVENTRY. 

-RILEY 


S.  U.  CARBURETTERS 

GIVE     PERFECT    RESULTS. 


UNEQUALLED        FOR        FLEXIBILITY,      POWER,      ACCELERATION 

AND     ECONOMY. 


Will  use  Benzole,  Petrol,  or  a  mi.xture  of  50%  Petrol  and  Petroleum  without  re-adjustment. 

MAKE  UP  YOUR  MIND  TO  USE  ONE  !    YOU  WILL  NOT 

REGRET  IT. 


TYPE. 

Diameter  of  Inlet. 

Suitable  up  to  Bore. 

PRICE. 

*o 

r 

70  mm. 

£  5    10    0 

*A  X 

ir 

85  mm. 

£  6      0    0 

A  A 

U" 

85  mm. 

£  6    10    0 

B  B 

1-r 

100  mm. 

£  7    10    0 

B  X 

ir 

1  25  mm. 

£  8    10    0 

C 

T 

160  mm. 

£10      0    0 

*These  are  without  Water  Jackets. 
Acidt-esa  1 


S.  U.  Co.  Ltd.,  386,  Euston  Rd.,  London,  N.W, 
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10     YEARS     OLD  !    ! 


=^ 


60  h.p.    MERCEDES. 


The  result  of  two  years'  Open  Competition  on  Handicap  against  all  the  latest  designed  racing  cars  of  the  day. 
The   actual   car   which   won   the   "Gordon   Bennett "  race   in    Ireland   in    1903. 


^ 


46  h.p.  1908/9/10/11  MERCEDES  4-SEATER  SPORTING  CARS,  renovated  on  our  own  lines,  guaranteed  in  every  respect  equal  in 

efiiciency  to  tlie  latest  models,  and  to  lap  Brool<lands  at  7o  m.p.li. 
Tliese  cars  art  fitted  witli  Detacliable  Leatlier  Upliolstery,  Set  of  Mudguards,  six  new  Continental  Three-ribbed  Tyres  on  1913  Dunlop 

Detachable  Kims,  Head  Lamps,  Tail  Lamp  and  Generator,  etc.      Price,  incliiiiing  12  monthf  comple  e  guarantee,    JE7SO 

We  ask  you  to  allow  us  the  honour  of  giving  you  a  trial  run  on  our  models.      IV e  can  convince  you  oj  their  perfection, 

Messrs.    GORDON    WATNEY    &    Co.,    Ltd., 

South  Lodge  Motor  Factory,  WEYBRIDGE. 

Telephone:  363,  Weybridge.  ^o.,,  ,  a,  ,T,^r  1  elegr»ms  :  Mercede.,  Weybridge. 

hFEClALlTlES : — 

MERCEDES    Racing  and  High-powered  Touring  Cars,  and  alao  all    Racing    Models    of    other   makes. 

We    have    a    large    staff    of    the    finest    postible  mechanics.  All    work    done    guaranteed. 


J 


Ixviii. 
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^  USEFUL    .         ^-"^-^^ 


K 


Complete  Hints  &  Tips  for  Aatomobilists. 

{Fiflh  Edilion.) 

Consisting  of  a  reprint  of  all  the  most  useful  hints  and 
tips  that  have  appeared  in  "  The  Autocar."  It  covers 
every  detail  in  connection  with  driving,  care,  main- 
tenance, and  repair  of  motor  cars.  Undoubtedly  one  of 
the  most  valuable  books  ever  published  (or  the 
automobilist. 

Price  2 ,'  6  net.     By  post  2/10. 

Faults  and  How  to  Find  Them. 

By  J.  S.  V.  Bickford,  B.A. 
{Second  Edition.) 

Gives  a  method  of  locating  motor  car  faults  applicable 
to  all  makes.    Specially  useful  to  nonces. 
Price  2  /6  net.     By  post  2/9. 

The  Maintenance  of  Motor  Cars. 

By  Eric  W.  Walford. 

A  practical  handbook  dealing  with  the  upkeep  of 
motor  vehicles. 

Price  2/6  net      By  post  2/9. 

The  Encyclopedia  of  Motoring. 

By  R.  J.  Mecredy. 

Contains    a    full    definition    of    every    term    used    in 

motoring,  with  special  articles  on  roadside  troubles, 

electric  ignition,  etc.      Cloth  bound.    Fully  illustrated. 

Price  7  /6  net.     By  post  7/10. 

"  The  Autocar  "  Automobile  Dictionary. 

By  Sigmund  Krauz. 
Contains  twelve  thousand  technical  terms  and  other 
words  used  in  connection  with  motors  and  motoring, 
in  English,  French,  and  German. 

Price  3/6  net     By  post  3/9. 

Motors  and  Motoring. 


By  Professor  Spooner. 
Price  2/-  net. 


By  post  2/3. 
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''The  Autocar''  RoadBook.  3  vols,  ready 

By  Charles  G.  Harper. 

Volume  I.  deals  with  roads  South  of  the  Thames. 
Volume  II.  deals  with  roads  in  North  and  South  Wales 
and  West  Midlands. 

Volume  III.  deals  with  roads  in  East  Anglia  and  East 
Midlands. 

Giving  practical  details  of  routes,  distances,  and 
character  of  roads,  also  interesting  information  con- 
cerning scenery  and  the  historical  and  literary  asso- 
ciations of  rarious  places. 

Price  per  volume  7/6  net.     By  post  7/10. 


'*  The  Autocar  "  Logbook  and 
Motor  Cyclists*  Notebook. 

{\'eui  Fdiliotir.) 

Contains  a  reliable  directory  of  hotels  and  competent 
repairers,  gradients  of  hills,  selected  routes,  motor  law, 
mileage  and  maintenance  records,  and  other  useful 
information  for  motorists  and  motor  cyclists.  Leather 
case,  with  pencil  at  back. 

Price  1  /6  net.     By  post  1  /9. 

"  The  Autocar  "  Map  of  England  &  Wales 

Size  4ft.  8in.  x  3ft.  gin.  Scale  8  miles  to  the  inch. 
Published  in  three  styles.  fi)  Mounted  on  rollers, 
varnished,  main  roads  marked  in  red.  (2I  Mounted  on 
rollers,  unvarnished,  main  roads  in  black.  13)  Mounted 
on  canvas,  cut  to  fold,  unvarnished,  in  cloth  case 
9 Jin.  X  8tn. 

Price  8/6  net.     By  post  8/10. 

"  The  Autocar  "  Map  of  Scotland. 

Size  2ft.  gin.  x  3ft.  6in.  Scale  7  miles  to  the  inch. 
Published  in  two  styles,  (a)  Mounted  on  rollers,  var- 
nished, main  roads  marked  in  red.  (b)  Mounted  on 
canvas,  cut  to  fold,  unvarnished,  in  cloth  case 
gin.  X  7iin. 

Price  8/6  net.     By  post  8/10. 

''  The  Autocar  *'  Map  of  Ireland. 

Size  3ft.  lOin.  x  3ft.  lin.  Scale  7  miles  to  the  inch. 
Published  in  two  styles  exactly  similar  to  the  Map 
of  Scotland. 

Price  8/6  net.     By  post  8/10. 

"  The  Autocar  '*  Sectional  Map 
of  England  and  Wales. 

This  has  been  specially  prepared  for  use  on  the  motor 
car,  and  consists  of  "The  Autocar"  Road  Map  of 
England  and  Wales,  divided  into  24  separate  and  loose 
sections,  printed  on  cardboard  with  a  key  map  on  the 
back  of  each  section.  A  very  serviceable  map  for 
use  when  driving.         PRICES  : 

In  stout  waterproof  envelope  4/6  net.  By  post  4/10. 
In  neat  cloth  case     .  .    6  -  net.  By  past     .  .    6/4. 

In  solid   hide  case  with   celluloid    front 

12/6    net.     By  post     12/10. 

^*  The  Autocar  "  Sectional  Road  Map 
of  the  Environs  of  London. 

Scale  4  miles  to  the  inch.  Contoured  in  colours 
Printed  on  strong  cards  and  complete  in  eight  sections 
with  key  map  at  back.  The  area  covered  embraces 
Luton  on  the  North,  Portsmouth  on  the  South, 
Oxford  on   the  West,   and   Broadstairs   on    the    East. 

PRICES  : 
In  stout  waterproof  envelope  3/6  net.     By  post  3  '  1 0- 
In  neat  cloth  case    ..   4/6  net.         By  post    ..    4/10. 
In  solid  hide  case  with  celluloid    front 

12/6    net     By  post  12/10 
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Obtainable  from  all  leading  booksellen  and  railwat/ bookstallt,  or  direct  {with   remittance)  from- 
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The  NewT.  &  M.  Dynamo-Lighting 


Standard 


Equipment. 


POWERFUL,      PRACTICAL,      PERFECT. 

Dynamo    Set    consisting    of: 

12  Volt  10-12  Amp.   Dynamo,   Pulley.  Cul-oul,  Slide  Rails,  Swilchboard 
in  polished  brass  or  aluminium,  and  Chassis  Terminal  Board.         £20.0.0 

COMPLETE  EQUIPMENT,  including  Dynamo 

Set    as    above,  two  powerful   Head   Lamps,   set  of 

Side  and  Tail    Lamps,    complete    with    Bulbs    and 

Holders,  and    1 2v.   50  amp.   hr.   Battery. 


One    Set    Only.        ::      :: 
The  Best  of  everything. 


£40-0-0 


TRIER  &  MARTI N,^**^'  New  church  Rd.,  Camberwell,  LONDON,  S.E. 


SMITH  PARFREY  &  CO.,  L" 

Pimlico  Wheel   and    Motor  Works, 

RANNOCH    STREET,    FULHAM    PALACE  ROAD,    HAMMERSMITH,    LONDON,    W. 


Telegrams— "WHEELWORKS,  LONDON." 


Repairs   and  alterations   to  any 
make  of   car. 

Cars  completely  overhauled  by 
competent   mechanics. 

All  parts  of  the  car  supplied  on 
the  shortest  notice. 

Wheels  built  to  any  given  speci- 
fication ;  wheels  altered. 


^IT 


Telephones— 147  (2  lines)  HAMMERSMITH. 


Electric  Welding.  Gears  of  every 

description. 

Worn  Cranks  Ground  and  Broken 

Cranks  Welded  and  Ground. 

Cracked  cylinder  and  broken 
aluminium  or  iron  crank  cases 
repaired. 

Official  Repairers  to  the  Royal 
Automobile  Dub. 


ALL    WORK    DONE 
ON  OWN  PREMISES. 
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FOUR      ESSENTIALS 

to  the  perfectly  equipped  car. 
The    "Auster"    Front  Shield. 

Unique    for    its    ease     of    adjustment,    absolute 
rigidity,  and  distinction  of  appearance. 

The  "Auster"  Extending  Back 
Shield. 

"  The  Indispensable  Accessory  to  the  open  car." 

The  "Auster"  One   Man   Hood. 

The  latest  model  can  be  raised  in  one  second  without  leaving 

The   "Auster"   Body  Fittings. 

Consistent  with  the  firm's  70  years'  reputation  for  the 
excellence  of  manufacture. 

Also 

at 

Paris. 


BIRMINGHAIVI— 
Crown  Works, 
Barford  Street. 


LONDON— 
133,  Long 
Acre,   W.C. 


DEAJLINC  WITH 
MOTOR.  VEH/CUS 
/^BUSINESS  IZU 


MOTOR 
V  TRACTION 

The   Leading    Newspaper   dealing 
with    Industrial    Motor   Vehicles- 


THE  recognised  authority  on  all 
matters  which  relate  to  the  use 
of  motor  vehicles  for  the  transport  of 
goods,  passenger  transit,  agricultural, 
municipal,    and   general   utility   purposes. 

The  economies  that  can  be  effected 
bv  the  use  of  motor  vehicles  in 
connection  with  almost  every  class 
of  business  can  be  ascertained  by  a 
regular  perusal  of  "Motor  Traction," 
and  for  this  reason  the  paper  is 
especially  valuable  to  firms  who  at 
present  make  use  of  horses  for 
traction  purposes,  but  are  considering 
the  substitution  of  motors.  A  consult- 
inn  Stat)  is  at  the  service  ot  rwders  to 
^ive  information  and  advice. 


Published  Weekly. 


One  Penny. 


Subscription    Rate  t 
Home   6/6;    Abroad  lo./io ;    Cimada   S/t  per  annum. 

Pu'-.lishers:    Iliffe   &   Sons  Ltd.,   20,   Tudor  St., 
London,    E.C.,   Eng. 


D.  J.  SMITH  &  Co.  Ltd. 

ENGINEERS    &    MERCHANTS. 

EsT.^Bi.isiinD  1893. 

Manufacturers  of   Light  Railvi'ay  Locomotives, 

Rail  Cars,  Inspection  Cars.    Any  gauge.    Liquid 

or  solid   fuel. 


Standard  2(t.  Gauge  Loco,  takes  20  tons  up  i  in 
40  grade  at  12  m.p.h.,  and  carries  2j  tons  on 
platform ;   ;^300.     Built    entirely   in    our   works. 


Caravan   Chassis   always  in   stock   or  progress. 

Bodies  to  suit  requirements  built  in  our  own  shops 
Caravan  with  body  complete,  to  sleep  four,  ;^3oo. 


Builders  of  Special  Vehicles.     Standard  Vehicles 
of  any  make  altered  to  suit  local  requirements. 


"  Compton  "  Steam  Delivery  Vans  and  Lorries 
from  10  cwts.  to  6  tons.      Liquid  or  solid  fuel. 


Largest  stock  of  Steam  Cars  in  Great  Britain. 

White,  Stanley,  Serpollet,  and  Turner  Cars,  and 

parts   in   stock . 


Sets  of    Castings    for   Petrol   and   Oil   Engines 
with   full   working  drawings. 


Large   stocks  of  car  parts   of   all   makes,   and 

hundreds  of  tons  of  Maclunery,  Lathes,  Drills, 

etc.,  in  stock. 


Patronised  by  Royalty,  the  Canadian  and  othtr  Governments. 

58,  Compton    Street,  and   11  &  12,  Allen 
Street,    Goswell    Road,    LONDON.    E.C- 


Telegram«i :  Smithoi.im, 
Smith.   London. 


Locomotive  Works  : 


Cables  :Smitholim  London. 
Telephone:    3047  Centpai.. 

WICKFORD,   ESSEX. 
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Amongst  -  - 
Experienced 
Users   -    -    - 


SPHINX 

PLUGS 


(Made  in  England). 

Represent  the 
Hall    Mark   of 


i'^^qV^C'^^  .Excellence 


ITiflW  plu-js  are  warranted  in 
respect  to  the  materials  of 
wliirh  they  are  composed  and 
thf  workmanship  enipl<iyod  in 
Iheir  construction,  and  will  be 
•eplaced  free  of  coj^t,  if  faulty. 
This  guarantee  does  nrtt 
e\t'^nd  to  defects  caused  by 
wrar  and  tfar,  misuse,  or 
neglect. 


Mark  C-53.— A  non-detach- 
able model  suitable  for  cars 
or  cycles.  Will  remain  gas 
tight  even  when  red  hot. 
li.xtra  heavy  firing  points  and 
st?atite  insulator. 

PRICE    3/- 


Mark  E-43  is  a  model  of  the 
utmost       utility.  It        is 

detachable  into  two  units  for 
cleaning.  Has  no  asbestoi 
packing ;  is  absolutely  ga^ 
tight  and  fully  guaranteed 
to  «uit  your   engines. 

PRICE    4/- 


Full    List    sent 
Request. 


upon 


^ 


SPHINX  MANUFACTURING  Co. 
Bradford     Street,     Birmingham. 


=^ 


J 


The  new    ZEALAND 
GOVERNMENT 
ORDERS  TWO 

CALTHORPE  CARS 


One   of   the  "  Colonial  Model  -  CALTHORPE     Cars 

supplied  to  the  New  Zealand  Government.       Compare 

tlie  speciallv  large  wheels   with  those  of   the   Standard 

15  h.p.  CALTHORPE. 

The  Calthorpe  Company  have 
been  favoured  by  the  New 
Zealand  Government  with  an 
order  for  two  15  h.p.  'Calthorpe' 
Cars,  Colonial  Models,  for  the 
use  of  the  Minister  of  Public 
Works. 

Specially  large  wheels — 1020  x 
120 — are  fitted  to  these  cars 
in  place  of  the  .Standard  815  x 
105,  yet,  notwithstanding  the 
increase  of  gear  ratio,  it  has 
only  been  necessary  to  reduce 
the  gearing  in  the  back  axle 
by  one-Sixteenth— a  fact  that 
gives  abundant  e\'idence  of  the 
great  power  developed  by  the 
15  h.p.  "Calthorpe." 


12-15  h.p.  2  seater  -  -  260  gns. 
12-15  h.p.  4  seater  -  -  285  gns. 
15  h.p.  Standard  Torpedo  350  gns. 


CALTHORPE  CARS 

THE    LEADING    ALL-BRITISH    LIGHT    CARS. 

CALTHORPE  MOTOR  Co.,  Lfd./Cm'shar' 


Messrs.  STOREY  &  Co.,  1.  Endell  Street,  Long  Acre, 
LONDON. 
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SOUTHERN   AUTOMOBILES   LTD., 


Codes:    A.B.C.  5th.  Edition. 


WESTCOMBE  HIUU,    BUACKHEATH,  LONDON,  S.E. 


DCli»lt  ilOCD 

J  cunn  Km 

'V*L.VXSC«TIN&5 
'   Cl/TTTR  3WHOU 


I.    LOOM  ftUlM 


SPur  MAMDie  TO 

ALLOW  ro« 

AOJUSTMtMT 


(p  WlVt  STEM  Ttuja 


S.  A.  VALVE  SEATERS  AND  TRUERS  FOR 
ANY  MAKE  OF  ENGINE  FROM  40/-PER  SET 
COMPLETE. 


S.A.  STEPLIGHT  FOR  AUTOMATICALLY 
LIGHTING  THE  STEPS  OF  CARS  AT  NIGHT, 
OPERATED  BYTHEOPENINGOFTHEDOOR. 
30/-  THE  PAIR  COMPLETE. 


MANUFACTURERS    OF  :     S.  A.     PORTABLE 
BRAZING    PLANTS,    SIMPLE     AND     SELF- 


CONTAINED    WORKING    ON    PETROLEUM,    PARAFFIN,     ETC.,    FROM    £6:15:0    COMPLETE. 

WE  MANUFACTURE  ALL  CLASSES  OF  MILLING  CUTTERS,  REAMERS,  SLITTING  SAWS,  ETC.,  PROMPT 

DELIVERY,  WRITE  FOR  LISTS. 

WE  STOCK  ARROL-JOHNSTON,  BELSIZE,  NAPIER,  AND  DAIMLER  PARTS.    SPECIAL  PARTS  FOR  ANY 

MAKE  OF  CAR  PRODUCED  AT  SHORT  NOTICE. 


S.  A.  BRAZING  FLUX  FOR  CAST  IRON,  4/6  LB.     S.  A.  L.  ALUMINIUM  SOLDER,  7/6  LB.     S.  A.  DUVAL 
PLATES  FOR  SPRINGS,  FROM  14/-  PER  SPRING.  S.A.  EXHAUST  CAR  HEATER,  FROM  75  -  COMPLETE 

EQUIPMENT. 


J.M. 


30%  to  40%  Saving  on  Tyres. 


£3  10  0  to  £8  0  0, 

according  to  weight 

of  Car  and  type  of 

Spring. 


British 
Manufacture 


J. 


Shock  Absorber.  Spring    Controller. 


OVER  60,000  CARS  FITTED. 


All    Rebound    Absorbed  ! 


j?^ 


PRICE    £6    PER    PAIR. 

PERFECTION  IN  SPRINGING  BY  FITTING 
THE  SPRING  CONTROLLER  IN  CON- 
JUNCTION WITH   J.M.   SHOCK    ABSORBERS. 

Jacquet  -  Maurel    &    Condac,    Ltd., 

92,    Gloucester    Road,    South     Kensinston,    S.W. 

'Phone  :  4532    Kensington.  Teleg.  ;  Amorjernei,  South  K<'r,=,  Ix^ndon. 
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CLAUDEL-HOBSON 

CARBURETTOR 

is   the   most  economical   and   reliable   carburettor   in  the  world. 

This  fact  U  recognised  by  the  War  Office,  who  have  adopted  it  in  the  B.E.2.  Biplanes,  the  most  efficient  aircraft  in  the  world 


lABIi., 


lABIt,, 


CAN  BE  INSTANTLY  ADAPTED  FOR  BENZOL- 
aVING     MORE     MILES     TO    THE    GALLON. 

Full  particulars  of  above  and  other  accessories  on  request, 

H.  M.  HOBSON,  Ld.,  29,  Vauxhall  Bridge  Rd.  LONDON. 

Some  reasons  why  you  should  use  Hobson- 
Pognon  Plugs.  They  do  not  soot  up,  are 
self-cleaning,  easy  starting,  spark  perfectly  at 
all  speeds,  and  are  absolutely  gastight.  In 
every  motoring  event  of  importance  since  1896 
o  N  o  »'  practically  every  winner  used  «  o  n  o 


iVlp^riiins  ■    "Ass(?nibJac;e  Londo 


SEND    FOR   LISTS. 


PLUGS. 

Telephone  ;   4670  Victoria, 


.     BOUGIE   POGNON   LTD.,  (The  sparking  piug  specialists),  29,  Vauxhall  Bridge  Road,  LONDON. 


fr^ 


'HELIGOID' 


A    COIL     OF 
STEEL  GRIP- 
'S! PING   WITH  !5!5 
IMMENSE     :: 
POWER. 

BAYLISS, 

JONES  &  BAYLISS,  Ltd. 

Sole  Manufacturers, 

WOLVERHAIVIPTON, 

-     AND     - 

Cannon  Street,  LONDON,  E.G. 


^ 


LOCK-NUT 


VIBRATION      ACTUALLY 

TIGHTENS     THE     GRIP. 

Made  from  \  to  2^in. 

Sample  Nut  and  List  Free. 

Mention    this   Journal. 


// 


ORS!! 


MORS!!! 


MARLBORO'     MOTORS 

404,  Euston  Road,  N.W. 


i3/i<i  li,p.  The  best  little  Chassis  tiie  world  has 
produced  !  It  has  4  spet^ds  and  reverse,  f,  detachable 
Saakey  steel  wheels,  Bosch  magneto,  S.U.  Cartu- 
retter  and  enclosed  vahes  Mailboro'  Motors  are 
carrying  a  large  stock  throughout  theseason,  including 
j-seaters,  3-seaters  with  dickey  <ieats,  4-seated  Tor- 
tiedoes,  5-seated  Torpedoes.  Landaulettes.  Cabdolels. 
inside  drive  Limousines,  Uocrors'  Coup^  and 
ChaJisis.  Be  sure  and  go  to  Marlboro'  Motors  and 
have  a  trial  run.  Second-hand  cars  taken  in  part 
payment  and  cars  supplied  on  easy  terns.  Evcy 
machine  thoroughly  guaranteed.  The  ideal  car  for 
ladies  to  drive.  The  clutch  can  be  pushed  out 
with  little  finger  and  steering  with  one  finger  if 
required.  Extra  heavy  tyres  on  a  light  Chassis 
being  7(^>  x    ,05. 

(Sole  Concessionnaires  for  the    12/15  h.p.    MORS    for   the    United 
Kingdom,  with  the  exception  of  Lancashire  and  Cheshire). 

Telephone  North  2943- 
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THE     CELEBRATED 


OPEL 


Has  won  over 
200 

FIRST 

PRIZES 


during  recent  years 

in   the  great 

Hill  Climbing   and 

Reliability    Tests. 


t 

3PEL 

Prices 

for     1913. 

H.P 

R.A.C.  Rating 

6-12 
10-6 

6-16 
121 

8-20 
13-9 

10-25 
17-5 

14-30 
201 

18-40 
27-3 

24-50 
32-8 

84-65 
419 

40-100 
48-6 

Tax 

Bore  and  Stroke   . . 

£3  33. 
65x98 

£4  4s. 
70  X 100 

£4  4s. 
75x115 

£6  6s. 
84  X  118 

£6  6s. 
90  X  135 

£6  6s. 
105x135 

£8  8s. 
115  X 150 

£21 
130  X 165 

£21 
140x165 

Tyres 
Wbeelbase.  Track 

700  X  85 

8ft  X  4ft  2 

760x90 

9f  .4x4ft2 

810  x  90 

»ft6x  4ft  3 

815  X 105 

1  Oft  9  X  4ft  6 

815  X 105 

11f».3x4ftS 

880x120 

lifts  X  4K.8 

895x135 

12t<.x4ft9 

895x135 

12ft  X  4tt  9 

895x135 

12ft  X  4ft  10 

Chassis  with  Tyres 

£200 

£260 

£300 

£400 

£450 

£550 

£600 

£700 

£800 

Torpedo 

£225 
(2  Seater) 

£300 

£350 

£470 

£520 

£640 

£700 

£800 

£900 

Two  Side  Lamps,  Tail  Lamp,  Horn,  and  Kit  of  Tools  included  with  Cars.      Cape  Hood  and  Wind  Screen  extra. 

OPEL,    5-6,    Halkin    Street,    Hyde    Park    Corner,    S.W. 

Telephone  Nos.— 3236  and  3239   Victoria. 


Kens.  Works : 
HOLLAND  GATE, 
KENSINGTON, 
LONDON,  S.W. 

Telephone :  6027  Western. 


Brown,     Hughes    &    Strachan,   Ltd. 


A.B.C.  CODE  5TH  ADDITION. 
Telegrams:  "  Hiiatrachli.'  London. 
Special  Attention 

ffiven      to        Colonial 
and  Shipping  Order*. 


. ■,.!..  ._■,„.    ..  .1.  t_.l-»ase. 
8  SEATED  PARK  ROYAL  LANDAU.      ' 
Limousine*   can    also    be    fitted    on 
these  lines.     Suitable  for  all  climates. 

ANY  MAKE  OF  CHASSIS  SUPPLIED.         ^ 
Tclephon9  : 
1068  CHISWICK. 


Head  Office : 
NETHERWOOD    ROAD. 
SHEPHERD'S    B  U  SOI , 
LONDON.        S.W. 

Established  1894.  Telpphones: 

tses  and  6301  Westeni. 


BEST  POSSIBLE  PRICES. 
F.O.B.        LONDON. 


ON  Application, 


7-SI.\TED    lORPEDO. 

/'    Can  be  filled  with  Oriental   Siin^haJea 
for  hot  cliniates. 


Factories:    PARK    ROYAL,    LONDON,    N  W. 


COLONIAL     and 
FOREIGN    EDITION. 

On   Thin   Paper. 


IN  addition  to  the  usual  editions    of   "The  Autocar,"  a  thin  3d. 
edition  is  published  each  week  for  circulation  abroad,  and 
thi<  it  sold  to  the  trade  at  a  price  which  enables  it  to  be  retailed 
in  any  part  of  the  world  at  3d. 

"  The  Autocar  "  can  lie  obtained  (rora  tlie  followlnK  : 

United  Simtes  :     The  International  Newi  Agency,  New  York. 

Australia  :  Gordon    and    Gotch.    Ltd.,    Melbourne    (Victoria), 

Sydney  (N.S.  W.).  Bri.bane  (Queendand).  Adelaide  (S.A.). 

Penh  fW.A.),  and  Launceston  (Tasmania.) 

New  Zealand  :  Gordon  and  Gotch,  Ltd.,  Wellinston,  Auckland 

Chrislchurch.  and  Dunedin. 
Canada  :  Gordon   and   Gotch,   Ltd.,    1 32.    Bay   Street,  Toronto. 
South  Africa  :  Central  News  Agency,  Ltd. 
Parii  :  Smith's  Engliih  Library,  248,  Rue  Rivoli, 
"ilbicriplinn    rales:     Foreign   Edition — Twelve  montki,    24/-.      Sit    month',    12/-. 
Three  months,  6/-   Penny  Edition,  Canada  only  :  8/8  per  annum. 
.  Ordert  with  remittance  should  be  addressed : 

TheAutocar,  20,  Tudor  St.,  London,  E.G.,  Eng. 
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Fuller  particulars   upon   request 


Th. 


A.T.  Speedometer  Co.,  Ltd., 
140,  Long  Acre, 
LONDON,  W.C. 


■.'■i.J-I'M-'liiM-'.'-'-.-'.-'.-J.J. 

. ■..•■>  -  ■  •j.-g^.tf-..----:-:..-..-...,-.. 


Why  the  car-owner  chooses 

The  "AT."  Speedometer. 

Because  of  its  many  exclusive  features.  It  is  absolutely 
accurate  and  reliable  under  any  conditions  —  unaffected  by 
temperature  of  altitude  and  insensible  to  road  shocks  of  any 
kind.  Unequalled  for  Colonial  use  because  of  its  extemely 
strong  construction  and  fine  workmanship.  The  indicator 
starts  right  from  zero. 


r^fm^; 


^^■^-^^^■^■;■^^^^  ^^■:^^^^r:■^■:■^•:^^■:-^■^■.•^•^^■:^^^;■v^^.^  .^^•^^:;■■.^^^.^v^■■■•^^■■■■, 


"  SPEEDOMETERS 

STEADY    RELIABLE     RIGHT 


HOW  ARE   YOUR 

BRAKES     &     CLUTCHES 


ACTING  ? 


FERODO 


LININGS 

NEVER   FAIL 


to  cure  brake  and  clutch  troubles.  We  have  had  10  years  more 
experience  in  brake  and  clutch  linings  than  any  of  our  recent 
foreign  imitators.  We  know  (and  you  can  find  out  too)  that  flexible 
linings  do  not  last  as  long  as  a  nonporous,  solid  woven,  bonded 
fabric,  such  as  Ferodo  lining.  Our  fabric  will  wear  down  equally  to 
1/32nd  of  an  inch  and  the  brake  power  will  be  Just  as  powerful  as 
when  the  lining  was  new.  Friction  INCREASES  the  strength  of 
Ferodo  fabrics  ;  imitations  become  weak  and  always  wear  raggy. 
We  stand  behind  every  foot  of  material  we  manufacture  ; 
there      is      no      guarantee      when      buying     foreign-made      imitations. 

900,000,000  persons  are  carried  annually  by  London  tube  railways  and 
motor    'buses,   and   all    brakes    are  lined  with  Ferodo  fabrics.     That's 
where  quality  tells. 

Please   write  for  Sample  and  List. 


THINK! 


THE    HERBERT    FROOD    CO.,    LIMITED, 


39,   Upper  Rathbone  Place,   LONDON,  8.W. 

Tcl"phnnc  :    7650  City.  V\'iic"5       *l-'rodobrake." 


Sovereign  Milts,  CHAPEL-EN-LE-FRITH. 

Telephone  :  No.  19  National.  Wires;  "Friction." 
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Reduce  Your  Fuel  Bills 
BY  USING 

Hancock,  Wright  &  Go^ 

PRODUCTIONS. 

"Compo'  Oil."  The  Itibricating  oil 
that  gives  the  largest  resiliency 
and  greater  power  to  the  engine. 

"Compo'  Fat."  Gear  lubricating 
compound,  a  thick  substance 
that  turns  to  a  creamy  oil, 
reaching  every  part  of  the  gear 
box,  as  it  froths.  Prevents  noise 
and  creeping  bj^^  continual  use. 
Free  from  any  injurious 
chemicals. 

Write  for  list  showcard,  etc  Prices  down  low, 
quality  the  nnest.  Also  Hancolene  Oils  and  Greases, 
Orvihene  Jelly  Motor  Tyre  Paint  (grey  and  white), 
Motor  Chalk  (specially  prepared  and  ground).  Metal 
Polish,  Black  Polishes.    Every  grade  and  kind  of  Oil 

and  Grease  supplied. 
Contractors    to    H.M.    Government. 

Works  aiid  Offices  .— 

HIGH  ST.,  BATTERSEA, LONDON,  S.W. 

Buying  Agents   Wanted  and  Appointed. 


Patent  No. , 


3396/10. 


s 


'A, 


HAUI-'S 
RIGID      FI.AP 

An     ingenious     device,     made     in     two 
shapes,  Oblong  and  Circular,  which,  when 
fitted   in   the   Glass   behind   Driver's   head   in  \A 
covered  Cars,  affords  a  perfect  means  of  verbal 
communication      between      occupants      and      the 
driver      When  fitted  in  the  Wind  Screen  in  front ' 
of  the  Driver  of  the  Car,  it  will  be  found  an  excel- 
lent  remedy   for   the   inconvenience    which    is   cau^etll 
by  rain,  etc  .  on  the  Glass.      HALL'S  RIGID   FLAP] 
opens  instantaneously  by  simply  pressing  a  release 
spring  button.  The  size  of  Oblong  Flap  is  2ax7ijn.,l 
and   circular   Flap   4in.    diameter.     When   closed   Itl 
Is   both   weatherproof   and   vibrationless.     liAI.LS/ 
RIGID  FLAP   is   made  of  durable  materials,   andy 
can   be   fitted   to   any  car   for 

^^  /  ~  COfAPLBTE. 
For  illustrated ajiddetcriptive  Catalogue  in-Ue  to  : 

J.  HALL  &  SONS  (Bristol  &  Londcn),  LD. 

173, 8t  Pancras  Rd.,  London,  N.W. 

and  Broadmead,  Bristol. 


PiLASB 

or  EvnRT 

Deboriptiom 

Supplied. 


AOKNTS 

Wantkh 
Ijbebal 


A  QcncroiM  Spacification  : 

A-cy]  engine.  6S   x    1 10.  ManoUoc 
B<wck  MegBcto. 
21emtli  Carburettor 
Pump   Lubrication   vnth   aigbl   feed. 
TiierrTM-typhon  cooling 
2  or  3  apecJa  and  reverta 
Cardan  drive— endoaed. 
TKreC'quartrr  elliptic 
700  X  75  W.re   WheeU. 
Contirtcnlal  Tjprea 


StaiuUrd  chaasU  with  Tyrvs  £  1 52    1  Os*      j 
•     Car  complete  *  1  SO    '  ^* 

^©Including  hood,  screen,  lamps,  horn^^* 

■~'     '  '^^•^  and  tools.  ^^m*     — ^— — 


THE  LIGHT  CAR  DE  LUXE. 

S>ron£.        Efficient.        Durable. 


Sole  CoBccMioiuire*  for  Great  Brtuin— 

/  N.  A.  STEVENS,  GODWIN  &  CO.,  Ltd. 

19,  BRICK  STREET,  PICCAOIUT,  LONDON,  W.  ' 


TetApboDM  : 

OciT»rd  7W  :  aUvfwr  »7» 


Ttt«fframs 
~  Troiapvtte.  May.  London," 


ROBERT   PARK   &   Co.,   Ltd., 

Head  Offices:   91-97,  CLERKENWELL  ROAD, 
City  Offices:   9  &  10,  FENCHURCH   STREET, 

/HOLBORN   2538.  LONDON,     E.G. 

TELEPHONE   K08.      \^^^^^^  ^^^  TELEGRAMS  =  "  DEC.PHERED." 

MOTOR  CAR  &  EXPORT  PACKERS-  FOREIGN  CARRIERS. 


Weight  ■      i  lb>.     Coiiiiilttc  wich    1  ubirg, 

Size    •  •     7iB.  «  4m.  «  4J1J.     Gauge    and    Operating 

PRICE  £4  4  0  L'»«' 

MAXFIELD  &  Co.,  A8TON,  BIRMINGHAM. 


MOTORING    HANDBOOKS. 

Write  for  booklet  giving 
(ull  particulars  and  prices. 

Iliffe  »nd  Sons  Ltd.,  20,  Tudor    St , 
London,   E.G.,  Eng. 


Is  a  small  air  pump,  friction-driven  off  the  engine  fly- 
wheel. It  is  quite  simple  to  fit  and  once  fitted  requires 
no  further  attention.  This  mechanical  inflator  is  not  a 
luxury  as  it  keeps  your  tyres  at  the  correct  pressure 
with  the  minimum  of  labour.  The  Maxfield  Inflator  is  not 
an  experiment,  it  has  been  on  the  market  for  seven  years. 
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EFFICIENT, 

DURABLE, 

PERFECT  SUSPENSION 

AMPLE  CLEARANCE, 

HIGH    GRADE 

THROUGHOUT. 


Frame  :    Pres^pcl  steel — deep  section. 

Wheelbase  :  9ft.  2in.  and  oft.  7in.   Irack  .jft 

Clearance :   (Minimum)  gjiu. 

Wheels  and  Tyres:  750  x  85  Dimlop. 

Engine:  4-cyl.  monofaloc.    Bore  and  stroke,  75  x   120. 


PRICES. 
STANDARD    2-SEATER     TORPEDO,    12-14  h.p.,   complete    with     London-built 

body,  hood,  screen,  lamps,  horn,  pump,  jack,  and  tools. 
STANDARD  4-SEATER  TORPEDO,  12-14  h.p.        do  do.  do.         £315 

^  LIGHT  CARS,  Ltd.,  11 5,  Great  Portland  St,  London,  W.^ 


THIS    SORT  OF  THING 


IN 

i 

A     HOT     CLIMATE 

m 

Wd 

^^^^^^^v 

^^^^E:'V              ^^RBI 

Will  make 
any  man 
swear      :  : 


D  O  N  •  1 
SWEAR. 


LET  YOUR 
E«N  G  I  N  E 
DO  THE 
WORK 
and 
INFLATE 
YOUR 

TYRES 
BY  THE 
TURN  O  F 
A      T    A    1' 

with  a 


BRAMCO-PIONEER 

VALVE-CAP     TYRE     INFLATOR. 

'fwncer  Pump  i*atnit$) 

which    requires    no   "Gtling"     and     will    hll      your     tyres 
with  CLEAN     PURE     AIR    in    from    2    lo    4    minutes. 

PPIP"!?  .     with  1 2lt.  lube  line,  pressure  gauge.     .C  "i      ID     fl 
*^'^**^*-''     connection       and       tap      adapter.     *-"^      * "     "• 

BEST    HlilTlSH    MASVFACTUHK 

BRAMCO,  LIMITED, 

64,    St.    Nichola.  Street,   COVENTRY,    ENGLAND. 

LONDON      Pioneer    Pump    Patentn.    Ltd..     SO.    Tottenham    St. 


The  Fastest   Car  in  the  World 
is  the 

SCHNEIDER 


What  our  Standard  model  15-9  did  in  1912 1 

First    and    Fourth    in     Monaco    Rallye. 

Second,    Fourth      Sixth,    and     Fifteenth 
in    "  Grand   Prix   de   France.  ' 

Fourth    place   in    Dieppe   Circuit. 

Gold   Cup   tor    Regularity,   Grand    Prjx, 
only    Team    to    finish. 


Price  from  £300. 
SCHNEIDER  MOTORS 

175,    PICCADILLY,    LONDON,   W. 
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IMPORTANT    NOTICE. 


THE    NEW 


CI 


ALKLU 


jj 


ACCUMULATOR 

NOW  READY  FOR  SALE. 

Special  Advantaees.— 

No  Acid.     No  Lead.     No  Celluloid  Case. 
Strength. — Cannot  be  hurt  with  overcharging  or 

running  down  to  Zero. 
Size. — Smaller  than  any  other  Accumulator. 
Weight.— The  Lightest  in  the  World. 
Life. — Ten  times  the  life  of  lead  Accumulators. 
Convenience. — Having     very     wide     charging 

rates. 
Reliability. — The   voltage  keeps  practically  the 

same  all  the  time  used. 
Guaranteed     to     be     superior    to     any     other 

Accumulator  in  the  World. 


They  may  be  seen  at  the 

IVCOTOR     LIGHTING    CO., 
13,  Panton  Street,  Haymarket, 

where  all  those  interested  will  be  welcomed  and  receive 
full  explanations. 


Fully  descriptive  C?  talogue  sent  on  application  to  the  makers  : 

WORSNOP    & 

Lamp   Worlts. 


CO.,     LTD., 

HALIFAX,  Eng. 


3/6 


VITA   PLUGS 

Ko  Other  "Jutt  as  Gtod. ' 

A  Customer  writes:  M'epostyouhercwtthihneynA 

Piugi,  which  we  have  every  reason  '.o  believe  were  the 

jrigmals,  supplied  with  our  Van  some  4  J  yiars  ago, 

which  latter  has  run  nearly  40,000  miles, 

STHENOS     CARBURETTERS 

As  used  on  BELSIZE  &  ARROL-JOHNSTON  CARS. 
No  moving  parts— Once  Adjusted— ALWAYS  RIGH'I 


K.E.W.    MAGNETOS 

FOR  ALL  TV  PES  Ol-  ENGINES— THE  lilGGiibT  SPARK. 
Send  for  catalogue  : 

«J>    A.    RYLEY,    MARTINEAU  ST., 

BIRMINGHAM. 


CHEAP. 


Telephone  G28   TTorr.Fcr. 


EFFiClENT. 


WELDING 


PROCESS 


NO  (ACETYLENE  ^Q   ( 

"  (perished  metal.      '■■'-'  I 

WELDING  IN  ALL  METALS. 


ELECTRICITY 
IMPOSSIBILITIES. 


Latest  Style  Aluminium  No.  Plates  ^%'^;' 


Contraclor*  to   H.M.  Govcrnmeni. 

War  Office.  L.C.C.  and    principal 

Oxporationa  and    Railway  Companiei, 


Repair!    and    Castins*    of 

all  kind*   in 
Aluminium   a   Speciality. 


HDR  WELDING  &  ENGINEERING  Co.,  Ltd. 

584,  HOLLO  WAY  ROAD,  LONDON,  N. 


SAFEGUARD  YOUR  TYRES  I 


TYRE  PROTECTION 

is  fully  assured  by  the  use  of 

'HERMETIC' 


Patent  Frictionless 


SECURITY   BOLTS 


Advantages 

.\  smooth 
rubber  surface 
acting  as  a 
cushion  for  the 
air    tube. 

The  Covering 
Material  canntit 
become  creased 
within  tlie  Tyre. 
SOLD  BY  ALL 
MOTOR     AGENTS. 


and  Pateuteea— 


The    Self-Sealing    Rubber 

*'  Hermetic  Works/*  Ryland  Street, 


Advantages 

No  nipping  of  the 
air  tube  by  the  edges 
of  the  bolt. 

Less  difficulty  in 
&  tting  or  removing 
the  tyre. 

Is  unaffected  by 
lua  t  or  moisture, 
and  is  far  more 
durable  than  any 
other  make  of  txslt. 


Co.,    Ltd., 

Birmingham. 


BRAINSBY'S 


CABRIOLET 


Weight   from   6J   Cwt. 


BRAINSBY&SONS,''' 


&  126,  Long  Acri 
London,  W.C. 


liSTAlitlSUED     ISO     YEARS. 


THE  CIRENCESTER  AUTOMOBILE  CARRIAGE 

BUILDING    CO.,    LTD., 
Telephcne  CIRENCESTER.  "I'mocrr^" 


Estimates 

for  any  typo  of 

BODYWORK. 


^;;^?e* 


»■#•,; 


Quotations  given  ror>   Complete   SUNBEAM    CARS 
with  Special    BODIES  to  Clients'  own  Designs. 


STORAGE 
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0VER5EA5 
MOTORISTS 

are  now  realising  the  advantages  of 
the  Z.L.  for  hard  work  over  rough 
roads. 

It  is  made  from  the  highest  possible 
quaUty  of  materials,  therefore  is 
practically  everlasting.  Every  part 
is  extremely  simple  and  accessible, 
making  it  ideal  for  the  owner  driver. 
The  wonderful  design  makes  it 
extremely  silent  in  running  and  light 
on  tyres. 

Features  such  as  the  Z.L.  carburetter 
and  Z.L.  system  of  lubrication, 
ensure  lowest  possible  upkeep  costs. 
Learn  about  its  many  other  good 
points  and  you  cannot  fail  to  become 
an  owner. 


MODELS  : 

14.20h.p.£f  25-30  h.p. 
C.BERTRAND,Ltd. 

101     and     103,     Long    Acre, 

LONDON,   W.C.^ 

Telephone  ■  3431  Gerrard. 
Telegrams  ;  "  Zedcl,  Loadou." 


C.D.C 


